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Westinghouse
Even at 3 in the morning... commuter service every 2 minutes
Urban planners figure the only way to sohe the big-city traffic iams is to
develop some
method of mass transit that ^^ ill be'so frequent, so fast, so convenient
that people will turn to it
as their No. . choice, as they did years ago. The key to this kind of
nder convenience is a
computer-controlled system. ^ . ^ i i i
Wesdnghouse has developed such a system. It is called the Transit Expressway.
It looks o
promising the government has approved a demonstration project near
Pittsburgh, through the Port
Authority of Allegheny County.
r , , u- i ;ii
The system uses its own private roadway. Silent, rubber-tired, comfortable
vehicles ^^l
operate on the two-minute schedule, day and night. A computer ^^lll schedule
as man) as .2 of these
cars together into a train during peak periods. You can be sure ...
if it's W cstinghouse.
For information on a career at Wenmglwuse, an equal opportunity
employer,
ivrite to L. H. Noggle, Westinghouse Educational Dept.,
Pittsburgh 21, P".
FROM THE LAUNCHING TO THE TARGET, EVERY
MAJOR U S. MISSILE DEPENDS UPON SYSTEMS.
SUB-SYSTEMS OR COMPONENTS DESIGNED.
DEVELOPED OR PRODUCED BY BENDIX TALENTS
FOUR OF THE U. S. SPACE DETECTIVES THAT SPOT,
SHADOW AND REPORT ON EVERY MAN LAUNCHED
OBJECT IN OUTER SPACE DEPEND ON EOUIPMENT
OR TECHNICIANS. OR BOTH. SUPPLIED BY BENDIX
AT TAKE-OFF. IN THE AIR. ON LANDING . .
. W/HENEVER
MAN FLIES. ITS LIKELY BENDIX EOUIPMENT MAKES
HIS TRIP SMOOTHER. SAFER. BENDIX HAS LOGGED
MORE FLIGHT TIME THAN ANY NAME IN AVIATION
EVERY TIME YOU BRAKE YOUR CAR, CHANCES ARE
YOU DEPEND UPON BENDIX. SINCE 1924 BENDIX
HAS DESIGNED AND BUILT MORE BRAKES FOR MORE
DIFFERENT VEHICLES THAN ANY OTHER PRODUCER
TODAY, AUTOMATED TAPE - CONTROLLED MANUFAC-
TURING AS DLVLLOPED BY BENDIX HELPS TURN
BLUEPRINTS INTO FINISHED PRODUCTS, GETS PROTO-
TYPES INTO PRODUCTION FOUR TIMES FASTER
IN THE CONQUEST OF THE UNKNOWN. BENDIX WHEN SPACE TRAVEL BECOMES A REALITY. PILOTS
RESEARCH AND DEVELOPMENT IS EXTENDING WILL RELY ON DEVICES CONCEIVED AND DEVELOPED
MAN'S ABILITY TO COMMUNICATE THROUGH THE BY BENDIX TO NAVIGATE. GUIDE AND STABILIZE
OCEAN DEPTHS AS READILY AS THROUGH SPACE THEIR SHIPS, AND RETURN THEM SAFELY TO EARTH
CREATIVE ENGINEERING . . . Q.E.D.
The variety of challenges The Bendix
.Corporation offers the college gradu-
ate is practically unlimited. Bendix
participates in almost every phase of
the space, missile, aviation, elec-
tronics, automotive, oceanics and
automation fields. We employ top-
notch engineers, physicists, and
mathematicians for advanced prod-
uct development to further Bendix
leadership in these fields.
Bendix operates 32 divisions and
subsidiaries in the United States,
and 12 subsidiaries and affiliates in
Canada and overseas. Our 1950
sales volume was $210 million. Last
year it was over $750 million.
Look over the materials we have in
your school's placement office. Talk
to our representative when he's on
campus. If you'd like a copy of our
booklet "Build Your Career to Suit
Your Talents," write Dr. A. C.
Canfield, Director of University and
Scientific Relations, The Bendix Cor-
poration, Fisher Building, Detroit 2,
Mich. An equal opportunity employer.
WHERE IDEAS
UNLOCK
THE FUTURE
THE^ifO^r
FISHER BUILDING. DETROIT 2, MICH.
THERE ARE BENDIX DIVISIONS IN: CALIFORNIA, MISSOURI, IOWA. OHIO, INDIANA, MICHIGAN, PENNSYLVANIA, NEW YORK, NEW JERSEY, MARYLAND.
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In this issue
Are you looking for a summer job or interviewing for a permanent
position? If you are a U of I undergraduate engineering student,
chances are four to one that you fit one of these two categories.
But will you get a summer job or the permanent position you have
your heart set on? Probably not unless you know exactly how to
approach your prospective employer.
Interviewing Practices and Procedures will give you the thorough
understanding of the employer's, the college's and your responsibility
in interviewing. Mrs. Pauline Chapman, U of I Engineering Placement
Officer, has used her exceptionally wide and comprehensive knowl-
edge of company requirements to add the personalized touches you'll
need; don't miss Your Job Interview—Good or Bad, It's up to You.
Read these two articles closely, follow the advice and guide lines,
and we'll guarantee you'll improve your chances of getting that one
and only job. . . . Oh yes. Good luck!
Engineering for Education, written by Dean Everitt, is this month's
thought piece. The problem of properly educating engineers is be-
coming increasingly acute, and the problem of updating graduates
is equally disturbing. Although the undergraduate often overlooks
these problems, the future success of any engineer is governed by
his updating efforts after graduation. As indicated in this article,
"engineering is, indeed, a learning profession which requires a plan
for a lifetime of such learning."
Engineering Professional Societies, Engineering Honoraries, Engi-
neering Council—what are engineering activities, and are they worth
your time? TEChH took a close look at these activities, and three
articles in this issue (A Challenge, The Organized Elite, and Alice's
Adventures in Engineering Council) give an excellent inside view of
our engineering activities. To answer the question "Are engineering
activities worth your time?" TECHH asked a prominent electronics
engineer, an interviewing specialist, and others how valuable em-
ployers consider student participation in such activities as Open
House. What Did Open House Ever Do For Me? turned up some
very interesting replies . .
.
replies you might be glad or sad to hear
depending upon your interest and participation in engineering ac-
tivities.
A new monthly feature. Personality of the Month, has been ini-
tiated this month. This feature will present a variety of outstanding
student, faculty, and alumni personalities. Rudy Berg, our Personality
of the Month Editor, has gotten off to a grand start this month
with an article by Mr. Herman Krannart, a 1912 ME graduate who
donated the Krannart Art museum to the U of I. Your response to
this feature will be most welcome.
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In just a few short months, those
new graduates spanned the dis-
tance from the classroom to the
space age. They joined with their
experienced colleagues in tack-
ling a variety of tough assign-
ments. On July 20th, 1963, their
product went off with a roar that
lasted two solid minutes, provid-
ing more than 1 ,000,000 pounds
of thrust on the test stand. This
was part of the USAF Titan III C
first stage, for which United
Technology Center is the con-
tractor. Two of these rockets
will provide over 80% of all the
thrust developed by the vehicle.
Some of you now reading this
page may soon be a part of that
program. ..or a part of other sig-
nificant, long-range programs.
UTC now offers career oppor-
tunities for promising graduates
at the bachelor's, master's, and
doctoral levels in EE, ME, AeroE,
and ChE. Positions are impor-
tant and offer personal and pro-
fessional reward in the areas of
systems analysis, instrumenta-
tion, data acquisition, prelimi-
nary design, aerothermodynam-
ics, stress analysis, structure
dynamics, testing, propellant
development and processing.
If your idea of a career in the
space age includes joining a
young, vital, aggressive com-
pany... then get in touch with
us now! If you want to work with
men who can develop and build
a wide variety of sophisticated
propulsion systems, see your
placement officer for a campus
interview or write Mr. Jay Waste.
UNITED
TECHNOLOGY
SOME OF
THE MEN WHO
NORKEB ON IT
WERE IN
COllEGES
IIKEVOURS
lYEIRIlGO
CENTER
R
P. 0. Box 358 Dept. E, Sunnyvale, California
U.S. Cit.ienship Required - Equal Opportunily Employe
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YOUR JOB INTERVIEW .
Good or Bad?
- It's Up To You -
Your campus job interview may well be the most
important 20 or 30 minutes of )Our life—if you are well
prepared. Tiirough this interview you may enter a career
job that will eventually lead you to a top executive posi-
tion. But—you may lose the opportunity for the same job
if you go to the interview without proper preparation.
Remember the interview is a cooperative venture—you
are looking for the best job for you and the interv ieuer
by Mrs. Pauline Chapman
U of I Engineering
Placement Officer
One of the most delightful memories of every
U of I engineering graduate is the personal help
he received from Mrs. Chapman and her staff.
is looking for the best man for his company.
Follov\ing are an even dozen do's and an even dozen
don'ts that will help \ou prepare for this important
occasion. A more general and inclusive treatment of re-
cruiting practices and procedures appears on pages 6 and
7. These rules set down by the American Societv' for
Engineering Education are a good introduction to your
interv iews this spring.
DO
1. Beginning Monday, Febru-
ary 3, pick up a list of
scheduled company inter-
_
views in the Placement
- Office—109 Civil Engi-
neering Hall. After that
first list, the\' will be a\ail-
able e\ery Friday.
2. Keep the Placement Office
adWsed of your employ-
ment negotiations.
3. Read all company informa-
tion a\ailable in the Place-
ment Office. The Library
also has some excellent
outside reference material.
Thomas's Register of
American Manufacturers,
Moody's Manual, Standard
and Poor's Corporation
Records.
Check
ments.
4. company require-
5. Interview only those com-
panies in which you find
an interest and which have
indicated an interest in a
man with your back-
ground.
6. Be prompt for the inter-
view.
7. Dress as a prospective em-
ployee—clean, well-
pressed clothes, shined
shoes, haircut.
Be alert and ask intelligent
questions.
Be a good listener.
Give honest, straightfor-
ward answers.
Sell your strong points.
Be polite—remember
"please" and "thank you"
are among the most im-
portant words in tlic Eng-
lish language.
DON'T
1. Don't do all the talking.
2. Don't immediately ask
about the possibilit>' of a
military deferrment.
3. Don't wear unusual "off-
beat" hair style, mustache,
or beard.
4. Don't ask about salary at
the beginning of the inter-
view.
5. Don't be overaggressive.
6. Don't smoke unless inter-
viewer suggests it.
7. Don't withhold requested
information.
It is the function of the Placement
Office to do everjthing possible to
help you during your interviews. We
welcome your questions and we will
do our best to give you honest and
factual information. Don't overlook
the facultv—staff members are will-
ing and able to give you valuable
advice and information about com-
panies. Ask for advice, information,
and guidance; evaluate it, and make
your own sound decision.
Remember— if a particular em-
ployer does not make you an offer,
it does not necessarily mean you
have failed or that you are not quali-
fied. It only means he has found
others whom he feels more nearl)-
meet his requirements. So keep on
trying until you find the right one.
It may be hard to take no, but it
only takes one right yes.
Don't brag about how
many "high money offers"
you have already received.
Don't interview any com-
pany without knowing
something of their prod-
uct, sales, financial condi-
tion, etc.
Don't prolong the inter-
view—remember the inter-
\iewer has a schedule to
maintain.
Don't cut classes for an
interx iew—remember
—
you
m'.ist graduate before you
can accept a job.
Don't be negative.
mors examine the Placement Office files
ipanies with whom they hope to inter-
first scheduling list will be available
ebruary 3.
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RECRUITING PRACTICES
^.
Reprinted with permission from the pamphlet "Recruiting Practices
and Procedures—1959" published by the American Society for Engi-
neering Education.
Foreword
Certain recruitment practices liave developed from time to time,
in the stress of competition for engineering graduates, which have
not been consistent with professional standards. In an effort to
implement the best interests of the engineering profession, the
American Society of Engineering Education has compiled this
statement of recruiting practices and procedures.
The code has been endorsed by the Ethics Committee of the
Engineer's Council for Professional Development and constitutes
a supplement to the ECPD Canons of Ethics. Its purpose is to aid
in the development and maintenance of high etliical standards in
the procedures of college recruiting and in the relations between
the employing organizations, college authorities, and college
students who are engaged therein.
The pamphlet reprinted below can be obtained from W. Leigh-
ton Collins, American Society for Engineering Education, Univer-
sity of Illinois, for 10 cents a copy.
General Principles
It is in the best interests of students, colleges and employers
alike that the selection of careers be made in an objective atmos-
phere with complete understanding of all the facts.
Therefore, the recruiting of college students for employment
by business, industry, government and education should be car-
ried out by the employers, students and college authorities to
serve best the following objectives:
1. To promote a wise and responsible choice of a career by the
student for his own greatest satisfaction, minimum wasteful turn-
over and most fruitful long term investment of his talents for
himself, for his employer and for society.
2. To strengthen in him a high standard of integrity and a
concept of similar standards in the employing organizations of the
countrv.
rs sign up for
3. To develop in the student an attitude of personal respon-
sibility for his own career and advancement in it, based on per-
formance.
4. To minimize interference with the educational processes of
the college and to encourage completion of the individual's plans
for further education.
Piactices and Procedures
Responsibilities of the employer
1. The employer should contact the Placement Office well
in advance regarding desired interview dates, broad categories of
eniployinent expected to be available, college degrees and other
pertinent requirements. He should advise promjjtly any change in
his original request or subsequent arrangements with the Place-
ment Office.
2. The employer should provide suitable literature to give
students a true and factual picture of the employing organization.
This material should be supplied in sufficient quantities and well
in advance of the interviewing date.
3. When both the parent organization and subsidiary or
affiliated organization conduct interviews in the same college, the
respective interviewers should explain clearly their missions and
the connections, both to the Placement Office and to the students.
4. Not more than two and preferably only one interviewer
representing an employer should appear for each interview sched-
ule. Arrangements for more than two interviewers should be made
in advance, and only for reasons considered adequate by the
Placement Office.
5. The Placement or other appropriate officer of the college
should be advised in advance of any plans for campus visits by
the representatives of an employer, including alumni of the col-
lege, to acquaint faculty members or students with company
employment activities or opportunities. Such representatives
should exercise scrupulous care to avoid undue demands on the
time of faculty members or students.
6. An employer who desires to contact an individual student
at the time of his interview visit should communicate with the
individual well in advance, with a notice to the Placement Office.
7. The interviewer should clearly explain to the Placement
Office and students any special requirements such as the passing
of tests, physical examinations, signing of patent agreements, or
if his job is affected by any union contract.
8. The interviewer should be punctual. He should tell the
Placement Office when he will arrive as well as his expected de-
parture time. Every effort should be made to avoid last minute
cancellations.
9. The interviewer should very carefully follow the inter- •
\iew time schedule agreed upon with the Placement Office.
10. As soon as possible following an interview, the employer
should communicate with the student and the Placement Office
concerning the outcome of the interview.
11. The employer should give the student reasonable time to
consider his offer, and in no case should the student be pressured
into making a decision concerning employment.
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,exf few weeks the Engineering Place-
! will become the focal point for many
decisions by grocJuating seniors and
npioyees . . . ore you prepared for
interview?
12. If the employer invites a student to visit his premises for
further discussion of employment, the \isit should be arranged
to interfere as little as possible with class schedules. He should
explain what e.xpenses will be paid, how and when. Invitations for
this purpose should be made only on an individual basis and the
employer should avoid elaborate entertaining or overselling.
13. The eniplo\er should not offer a student special pa\ments,
gifts, bonuses, or other inducements, nor should he compensate or
fa\or a third party to pre\ail upon the student to accept an
employment offer.
14. Emplo\ers should not raise offers already made except
when such action can be clearly justified as sound industrial rela-
tions practice, such as, when an increase in hiring rate is required
on an overall basis to reflect salary adjustments in the employing
organization.
15. The employer should keep the Placement Office informed
concerning his interest in jiarticular students and his negotiations
with them.
16. When a student has declined a job offer, the employer
should accept that decision as final. If for any reason the employer
wishes to re-establish contact with the student, he should do so
only through the Placement OfiBce.
17. The emplo>er should engage each student who has accepted
his offer except when failure to do so is the direct result of
contingencies explained during the interview or unavoidable
economic factors not foreseen when the offer was made.
Rcsponsiliilitics of the College
1. As part of its general obligation for the development of
I the student, the college should accept responsibility for stimula-
I tion of his thinking about his career objectives and for assistance
I
in overcoming handicaps which may hinder his progress toward
objecti\'es appropriate for him. Competent counseling services
I
should be pro\ided for this purpose, available to individual stu-
I
dents.
I 2. The Placement OfiBce should inform employers concerning
the number of students a\ailable for interview in the several
curricula, and the dates of graduation. This information should be
sent as soon as it is available.
3. The Placement Office should announce to students carl>- in
the school year which employers will interview students and when.
The Placement OfiBce should make revised announcements from
time to time as may be necessary.
4. The Placement OfBce should make emplovnient literature
available to students and faculty.
5. When an employer is looking for graduates in several
fields (e.g., engineering, psychology, physics) the Placement Office
should issue announcements to all qualified students concerned,
and, so far as practicable, should schedule interviews for those
who ex^press interest.
6. The Placement Office should not restrict the number of
interviews per student, except as necessary to discourage indis-
criminate "shopping."
7. The college should provide adequate space and facilities
for quiet and private interviews.
8. The Placement Office should provide interviewers with
available records of those students in whom they are interested.
9. The Placement OfiBce should arrange for interviewers to
meet faculty members who know students personally and can
provide information about their work and qualifications.
10. The Placement officer and faculty members should counsel
students but should not unduly influence them in the selection of
jobs.
11. The Placement OfiBce should make certain that students are
acquainted with this statement of "Principles and Practices of
College Recruiting."
Responsibilities of the Student
1. In seeking company inteniews, the student should recognize
his responsibility to analyze his interests and abilities and con-
sider carefully his career objective and appropriate ways of meet-
ing it. He should read available literature and consult other
sources for information about the employer and organize his
thoughts in order that he may intelhgently ask and answer ques-
tions.
2. The student should contact the Placement OfBce well in
advance regarding desired interviews or cancellations.
3. The student should use care in filling out such forms as
may be requested in preparation for interviews.
4. In his interviews, tlie students should recognize that he is
representing his college, as well as himself, and should be punctual
and thoroughly businesslike in his conduct.
5. The student should promptU- acknowledge an invitation io
visit an employer's premises. He should accept an invitation only
when he is sincerely interested in exploring employment with that
employer.
6. When a student is invited to visit an emplover's premises at
the employer's expense, he should include on his expense report
only those costs which pertain to the trip. If he visits several
emplovers on the same trip, costs should be prorated among them.
7. As soon as the student determines that he will not accept an
oflFer, he should immediately notify the employer.
8. The student should not continue to present himself for
interviews after he has accepted an employment offer.
9. Acceptance of an employment offer by the student should
be made in good faith and with the sincere intention of honoring
his employment commitment.
10. The student should keep the Placement Office advised
concerning his employment negotiations in accordance with the
policy of his Placement Ofifice.
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solid stole electronksa
Deico Means
Challenge to
EdWhittaker
Edward G. Whittaker, III received his BS
Degree in Engineering Physics from Colorado
University in January of 1963. Shortly there-
after he joined the Research and Advanced De-
velopment Group at Delco as a Physicist.
As Ed puts it, "Believe me, it's a real chal-
lenge for a guy fresh out of college to see an
idea through from the development stage to the
finished product. Here at Delco in my work on
materials for new semiconductor devices the
creative experiences are endless—and the at-
mosphere seems to encourage your best efforts."
As a college graduate, you too may find excit-
ing and challenging opportunities in such pro-
grams as the development of germanium and
silicon devices, ferrites, sohd state diffusion,
creative packaging of semiconductor products,
development of laboratory equipment, relia-
bility techniques, and applications and manu-
facturing engineering.
If your interests and qualifications lie in any
of these areas, you're invited to write for our
brochure detailing the opportunities to share
in forging the future of electronics with this
outstanding Delco-GM team. Watch for Delco
interview dates on your campus, or write to
Mr. C. D. Longshore, Dept. 135A, Delco
Radio Division, General Motors Corporation,
Kokomo, Indiana.
An equal opportunity employer
Delco Radio Division of General Motors Corporation
Kokomo, Indiana
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PERSONAL
PROGRESS
THROUGH
POWER
MANAGEMENT
ADMINISTRATION
PROJECT LEADER
PROJECT TEAM
CADET
WE DON'T HAVE TO LABEL MEN WITH MANAGEMENT POTENTIAL.
... At Wisconsin Electric Power Company, young engineers reach their management
potential more quickly because we are quick to recognize and reward ability. Our dy-
namic rate of progress demands men with strong engineering skills plus vision and drive
— men who can rise to administrative and management positions.
INVEST YOUR MANAGEMENT POTENTIAL WITH US
WISCONSIN ELECTRIC POWER COMPANY
SYSTEM
Wisconsin Electric Power Co. Wisconsin Michigan Power Co. Wisconsin Natural Gas Co.
MILWAUKEE, WIS. APPLETON, WIS. RACINE, WIS.
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Several days ago, as I was standing
over by the new physics building
watching the shoring up of the
mighty Boneyard in progress there,
several thoughts (as well as a few
snowballs thrown by the irresponsible
idiots that try to pose as engineers
on this campus) struck me.
Now I have been somewhat suc-
cessful to date with but a limited
education (C.E. '35, '36, '37, and
finally '38). Still, when graduation
time rolls around, I cannot help but
think that I might have bettered my
lot (as if that were possible) had I
attended graduate school. (Yes, we
had graduate school back then; as a
matter of fact, you see reprinted on
this page a sketch from the January
1926 issue of Technograph which
deals with that very subject.) But,
then, my present employment is quite
satisfactory," and I never did like
those high-falutin' administrative and
original research jobs anyway.
We have, a few problems at the
lower levels too, you know. Why, the
November 1926 issue of Technograph
proves that the civil engineer sixty
years ago had troubles that the pres-
ent crop of snowball-throwers would
never dream of, (or would they?)
Why ihere are so few lady engineers
... In 1905 two girls were em-olled
in the depaiimcnt. They took a hiking
trip with the instruments, but some-
how tlie instriunents would not work
correctly when the girls were near
them. The instructor said he had
often heard of girls having magnet-
ism, but surely not enough to affect
the compass needle. Further investiga-
tion caused the instructor, blushingly,
to inform the girls that their corset
stays were causing the trouble.
/ wonder tvhat his solution was . . .
"NOTE: Chief Dangerbridge has been
switched from his former position as head
sidewalk smasher to a new, vitally important,
research project involving the effect of
sonic vibrations on particles in the Bone-
yard which adhere to the new pilings being
driven into the banks of this river. You may
have noticed him in his crane out behind the
physics building raising a chunk of concrete
into the air and suddenly letting it drop to
the ground near the water. After repeating
this procedure several hundred times in suc-
cession, engineer Dangerbridge is lowered to
slightly below the surface of the water
where he takes sample scrapings of the
matter accumulated on the pilings. These
scrapings are then analyzed to determine
how many particles have been shaken off by
the dropped weight. Dangerbridge may be
seen hard at work on any bright day. On
foggy days he may be found by tlie odors
that seem to stick with him after submission.
MLQ
Now the Monsanto man...
also represents . .
.
He's ready to answer your career questions about
any or all of these outstanding organizations
Their products range from chemicals to chemi-
cal fibers . . . from plastic bottles to nuclear
sources. Their diverse activities create oppor-
tunities in research, development, engineering,
manufacturing, and marketing. Yet, because
each is an important member of the Monsanto
corporate family, the Monsanto Professional
Employment representative coming to your
campus is fully prepared to give you complete
facts on any or all of them . . . show you where
you may fit in.
You will have a better opportunity to learn
more about us . . An a single interview. See
your Placement Director now to set up that
interview when we visit your campus soon.
Or, write for our new brochure, "You And
Monsanto," to Manager, Professional Recruit-
ing, MONSANTO, St. Louis, Missouri 63166.
Monsanto
AN EQUAL OPPORTUNITY EMPLOYER
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Opportunities at Hughes {or EE's— Physicists— Scientists:
from the ocean floor to the moon. ..and beyond
Hughes sphere of activity extends from the far reaches of outer space to the bottom
of the sea . . . includes advanced studies, research, design, development and produc-
tion on projects such as: © SURVEYOR — unmanned, soft-landing lunar spacecraft
for chemical and visual analysis of the moon's surface; (2) SYNCOM (Synchronous-
orbit Communications Satellite)— provides world-wide communications with only three
satellites; ® F-111B PHOENIX Missile System— an advanced weapon system designed
to radically extend the defensive strike capability of supersonic aircraft; ©Anti-
iCBM Defense Systems— designed to locate, intercept and destroy attacking enemy
ballistic missiles in flight; ©Air Defense Control Systems— border-to-border con-
trol of air defenses from a single command center — combines 3D radar, real-time
computer technology and display systems within a flexible communications network;
® 3D Radar— ground and ship-based systems give simultaneous height, range and
bearing data— now in service on the nuclear-powered U.S.S. Enterprise; ©POLARIS
Guidance System — guidance components for the long-range POLARIS missile;
® Hydrospace — advanced sonar and other anti-submarine warfare systems.
Other responsible assignments include: TOtV wire-guided anti-tank missile, MTE automatic checl<-
out equipment. Hard Point defense systems R&D worl< on ion engines, advanced infrared systems,
associative computers, lasers, piasma physics, nuclear electronics, communications systems, microwave
tubes, parametric amplifiers, solid state materials and devices . . . and many others.
B.S., M.S.and Ph.D. Candidates
Members of our staff will conduct
CAMPUS INTERVIEWS
November 6 & 7, 1963
Learn more about opportunities at Hughes,
our educational programs, and the extra
benefits Southern California living offers.
For interview appointment and litera-
ture, consult your College Placement
Director. Or write: College Placemen!
Office, Hughes Aircraft Company, P. O.
Box 90515, Los Angeles 9, California.
Creating a new world with electronics
I
1
HUGHES
U. S. CITIZENSHIP REQUIRED
An equal opportunity employer.
You get one . . . then what?
Your first job after college can be a good
beginning. Or it can be the first step in a
succession of disappointments. That's
why it's so important that you make the
right career choice now. But how do you
choose?
You're young, enthusiastic, eager
. .
.
and you've worked hard to earn your
degree. You want to make the most of
your capabilities. You want plenty of
room to grow. . .yet with it all you'd like a
good sense of security.
So take a look at us— Phillips Petro-
leum Company. By industry standards,
we're young. We, too, are enthusiastic—
and we've been growing rapidly. This
enthusiasm, plus curiosity, and, some-
times just plain hard work have led us
profitably into many diverse fields—agri-
cultural chemicals— atomic energy-
plastics— rubber— specialized chemicals
. . . with more coming to complement our
line of conventional petroleum products.
We feel the success of our work rests
with the dedicated people we have, in-
cluding thoughtful young men like your-
self—with plenty of ambition and a good
grasp of their basic discipline. Men like
that really enjoy working for us. And
nothing pleases us more than promoting
our own people from within.
Whatever your specialty— from re-
search to sales— check your campus
placement office for an Interview or write
to us today.
PHILLIPS PETROLEUM ('^Simps^
COMPANY
BARTLESVILLE, OKLAHOMA
An equal opportunity employer
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About a century ago, the industrial
revolution and other forces created a
need for organization of the intel-
lectual content of the expanding
technology. . . While engineering
schools had been known before that
time, the need for their broader de-
velopment was recognized most viv-
idly in the United States. . .
But . . . sixty years later one stUl
found that only about half of the prac-
ticing engineers were college gradu-
ates. In fact, at the time I graduated
from college, one commonly met skep-
ticism as to whether a college edu-
cation was necessary to be a good
engineer, or even an optimum use of
a young man's time, which many felt
might have been better used to gain
practical experience in the "college
of hard knocks." The ingenious in-
ventor was still regarded as tlie most
productive innovator. Westinghouse,
Marconi, Edison, and Ford were con-
sidered by most men to be the leaders
in the profession of engineering-
men who were self-educated and de-
pended on intuition and repeated
trial and error. . .
But also by the early part of this
century a new force was developing.
ENGINEERING
FOR
EDUCATION
ing and industry by the application
of scientific knowledge to the devel-
opment of new services and products
for the welfare and enjoyment of
mankind.
This revolution, as it spread
tliroughout engineering, has been
criticized by many as not moving fast
enough, but it has been criticized
equally by others as moving too fast.
. . . The impact of solid-state physics
on materials, of new concepts in ener-
gy processing, of feedback in automa-
tion, of new methods of instrumen-
tation, of atomic energy, of rocket
propulsion, of the use of satellites for
navigation and communication, and
most of all, of the use of the computer
as a means of optimization and ap-
proach to engineering design, has
This speech, given here in a shortened version, presents Dean Everitt's view of the
changes necessary in engineering education. The Dean suggests that these ideas must
be implemented within the next few years to meet tlie increasing demands of tech-
nology. The speech was presented by Dean Everitt at the National Electronics Con-
ference, in Chicago, on October 30, when he received the Mervin J. Kelly Medal in
Telecommunications and Eminent Membership in Eta Kappa Nu.
frequently referred to as the scientific
revolution. One may recognize two
distinct aspects of this scientific revo-
lution. The first is the eruption in the
physical sciences through the devel-
opment of the quantum and relativ-
ity concepts of Planck, Einstein, Bohr,
de Broglie, Schroedinger, Paul, Fermi,
et al. A second and equally explosive
idea was that science and organized
research could transform engineer-
been felt in all branches of engineer-
ing.
Now, engineering teachers quite
generally recognize that modern as
well as classical science has great im-
portance in the education of all mem-
bers of our profession and will have
an even greater potential for the en-
gineering of the future. I believe that
the computer alone, with its wide ap-
plication in engineering and in many
by
Dean
W. L Everitt
t966
other fields, represents a step function
in the processing of information that
can only be compared to the inven-
tion of movable type by Gutenberg
in the 15th Century, which made the
modern book and magazine possible.
In spite of the fact that engineering
is one of the oldest professions, . . .
it was decades after the onset of the
industrial revolution before our nation
or other nations began to develop an
adequate form of education for engi-
neering to meet its needs. Finally,
society recognized that the revolution
called for a radical new approach in
the training required by engineers—
a change in our whole educational
system. Now the scientific revolution
is demanding equally revolutionary
changes in our concepts of the needs
of engineering education.
. . . The time has come to look at
the needs of engineering education
on a much broader basis than ever
before. In other words, I am asking
tlie question: While we have devoted
much effort to "Education for Engi-
neering," have we applied the proper
amount of effort, ingenuity, and per-
ception to "Engineering for Edu-
cation"?
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Last year, in a paper before the
j American Societ}' for Engineering
Education, I said, "Engineering is
not merely a learned profession— it is
a learning profession—a calling whose
practitioners must first become and
then remain students throughout their
aeti\e careers." This is a truism of
such general acceptance that it al-
most becomes trite. Yet I do not
think we ha\e paid enough attention
to the problems indicated b\- the com-
bination of tliis concept with the ex-
plosive contributions of the scientific
revolution. If we really engineer for
education, we must plan better for
the lifetime needs of the members of
our profession. . . . Hence, consider-
able attention has been devoted to
programs of "continuing education,"
to combat what has been termed
"human technological obsolescence."
During the past decade, much of
this effort has been expended on the
development of out-of-hour courses,
both with and without academic cred-
it for ad\anced degrees. But much of
the emphasis on part-time graduate
programs has been based on a notion
1967
that a certain amount of additional
I
course work during the earh- indus-
trial life of a practicing engineer will
' bring him up to a point where he
I
can continue his education in the fu-
ture on his own. They are also based
on the concept that young men can
be induced to drive themselves to the
' limit of endurance, sacrificing both
their families and their participation
in communit}- affairs, so long as they
' see a tangible goal whose attainment
will w'arrant relaxation in the not too
distant future. Personally, I do not be-
i
lieve these programs will serve the
I
needs for the engineering careers of
i the future. In fact, the\- ma\- well
; dissipate efforts which could be better
I
applied in other directions.
The time has come to recognize
that e\en the indi\-idual who receives
a Ph.D., or continues for an imme-
diate period after the receipt of such
a degree into post-doctorate study,
will not be able to meet the needs of
the future without additional formal
education as science moves forward
at an accelerating pace.
The Quaker philosopher. True-
blood, has said.
The terrible danger of our time con-
sists in the fact that ours is a cut-
flower civilization. Beautiful as cut
flo\\ers ma\' be, and much as we may
use our ingenuity- to keep them look-
ing fresli for a while. the\' will even-
tually die, and they die because they
are se\ered from theu" sustaining
roots.
Trueblood was commenting upon the
lack of religious and moral roots in
our modern ci\'ilization, and his view
deserves the consideration of think-
ing men in its original contex"t. But
I am quoting his comment because it
is also important that we do not have
"cut-flower engineers" in our indus-
trial organizations, in government, or
in our universities. Unless these engi-
neers maintain tap roots which can
pick up and deliver intellectual nour-
ishment from the constant flow of
knowledge welling up through re-
search and de\-elopment, the\' too will
eventual])- sicken or die as effective
members of our profession.
All tliis clearh" indicates to me that
engineering career planning in the
future must pro\ide for periods of
formal intellectual interaction with in-
formed associates or teachers, periods
devoted primarily to the learning
process and distributed fairly regu-
larly throughout the lifetime of a pro-
fessionalh' acti%e engineer. And while
an engineer should e.xpect to partic-
ipate in a lifetime of hard work, as
well as intellectual activity, I do not
believe he can be most productive if
his employer assumes that the needs
of intellectual rejuvenation are pri-
marily the employees' responsibility,
to be taken out of the hide of the
individual.
In the future, the industries func-
tioning in the rapidly developing
areas based upon research and new
knowledge must accept the fact that a
part of the cost of doing business will
be to release time, and appreciable
amounts of time of their engineers
and scientists over periods of weeks,
months, or even a year. This will be
a cost of doing business, which can
and should be treated like any other
cost in\olved in an engineering
product.
This is not an entirely new concept.
Universities, and particularly the
stronger ones, have long recognized
the desirability of the "sabbatical
year." In such universities these are
not considered an earned vacation
and, in fact, are commonly not
granted if the faculty member so con-
siders them. Rather, they are periods
for intellectual regeneration which re-
turn a dividend to the university as
well as to the individual in renewed
intellectual vigor and capability.
A broad, nation-wide program for
the continuing engineering education
should involve an interchange of per-
sonnel, not only between university
and industn,', but also between indus-
try' and industry. Some of the difficult
questions involved in implementing
such an exchange may well be patent
and trade secret problems, and I do
not mean to brush them off as inconse-
quential. But I feel that programs of
this t^-pe are part of the needs of
engineering for education.
... if we really engineer for edu-
cation, we \\iU not simply pile
advanced programs on advanced
programs without considering wheth-
er our present base is the proper one.
(Continued on page 49)
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a man
likes to
get
involved
in his job
Involvement is what you are offered at
Collins. A chance to work on projects
you can get your teeth into. A chance
to work with some of the best engineers
in the business. A chance to learn, to de-
velop your talent and ability with guid-
ance from experienced, creative profes-
sionals.
This involvement is demanding—but
we are looking for the graduate who
won't settle for anything less...who won't
be satisfied unless he puts something of
himself into everything he does. We
want the man who can come to grips
with a problem and solve it. Sometimes
alone. Using his knowledge, his initia-
tive, his imagination, his creative talent.
The scope of our work—Data Process-
ing, Space Communications, Avionics,
Microwave, Antenna Systems and HF,
VHF and UHF communication— offers
graduates of this caliber every opportun-
ity for growth, involvement, job satisfac-
tion.
Contact your college placement office
for full information.
COLLINS RADIO COMPANY
Cedar Rapids. Iowa • Dallas, Texas
Newport Beach, California
COLLINS
An equal opportunity employer
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Problem Solvers Wanted
How do you guide a manned, maneuverable re-entry vehicle
to a routine landing . . . from 200 miles up, 10,000 miles out?
What are the basic system requirements, the operational con-
cepts of a Recovery Control Center? What limits and tolerances
will exist for each stage of the recovery process (re-entry, hyper-
sonic flight, terminal approach, etc.)? What are the flight param-
eters, the human factors? What is needed in the way of vehicle
energy management, ground guidance, range instrumentation,
data processing, data handling, display, communications, tra-
jectory analysis, information flow analysis?
These are typical of the problems challenging young engineers
and scientists at Raytheon in an exciting variety of advanced
projects. For EE's, math, and physics majors— in all the varied
fields of engineering and science — Raytheon offers unlimited
opportunity for growth and continuous advancement.
Personal career development is encouraged by a wide variety
of educational assistance . . . seminars, special courses to meet
individual needs, and work-study programs leading to advanced
degrees from renowned universities are all available.
You may well qualify for one of the exciting, career-building
projects underway at Raytheon. Originality, imagination, and
high technical competence are your tools — the rewards are
prompt and appropriate for success.
For detailed information, arrange an on-campus interview
through your placement director or write G. W. Lewis, Manager
of College Relations, Raytheon Company, Executive Offices,
Lexington, Mass. 02173. An Equal Opportunity Employer.
Raytheon offers opportunities for BS, MS, and
Ph.D. levels in Solid State / Microwave Electronics /
Infrared / Lasers / Communications & Data Processing / Radar
/ Missile Systems / Sonar / Electron Tube Technology /
Underwater Technology
RAYTHEON
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THE GREAT
CHALLENGE
by Bin Lueck, EE— L.A.S. '67
As the peoples of the world must
learn to look beyond the common and
expected, engineers are constantly
challenged to reach beyond the nor-
mal textbook study and into the dy-
namic field of engineering itself.
Helping to meet the challenge of
continuing education are the engi-
neering professional societies which
an engineer normally joins while still
a student. The student engineering
societies, well over a dozen at the U
of I, are groups of people bound
together by a common interest in a
particular field of engineering.
How do these student societies meet
this challenge? In such an everchang-
ing society as ours, technological ad-
vances catapult upon each other in a
formidable avalanche of new knowl-
edge. The engineer is expected to be
up to date in the very latest tech-
niques and processes. Textbooks can-
not possibly provide this infomiation.
Here is where engineering societies
provide one of their most valuable
services. By bringing top-flight speak-
ers from various industries, research
organizations, and the government to
the campus, the societies are able to
inform their members of recent devel-
opments and research projects as well
as present new information on existing
fields of study. Hence, a member en-
gineer is often better qualified and
more able to accept responsible posi-
tions in industry.
As most engineering students real-
ize, an actual job is certainly different
from classroom study of a problem.
Few academic courses present the
professional side of engineering. What
arc the ethical and non-ethical prac-
AMERICAN
SOCIETY OF
CIVIL
ENGINEERS
'
' FOUNDED
' 1852 '
tices in engineering? Should engi-
neers be unionized? How related
should engineers be to world prob-
lems? These are a few of the questions
raised and discussed by qualified
teachers and representatives of var-
ious companies and organizations.
Engineering societies provide a
chance for students to meet their
fellow students and teachers, and to
become better acquainted with them.
And perhaps more important, so-
cieties offer unparalleled opportuni-
ties to increase contacts with
professional practicing engineers.
Usually, membership in the student
chapter of a society entitles the stu-
dent to attend the adult society meet-
ings as well. Here, too, a great many
professional contacts can be made.
At the same time, societies provide
an excellent atmosphere for the ex-
change and nourishment of ideas,
aid in the development of attitudes
and habits essential to the profession,
and help the student form his per-
sonal code of ethics, a big step toward
success as a practicing engineer.
In addition, a major benefit comes
to participants from the development
of initiative and originality in plan-
ning and carrying out the student
program. The students and faculty
sponsors are responsible for planning
all chapter activities. Each meeting is
designed to encourage professional
thinking and develop leadership
ability'.
Other goals of some engineering
societies include studying local prob-
lems related to their field, encour-
aging expansion of facilities at the
University, and stimulating general
interest in their particular engineering
field.
What do the professional engineer-
ing societies do to meet their chal-
lenge? The answer has already been
given. Almost every society con-
ducts either bi-weekly or monthly
meetings to which a guest speaker,
well versed in some pertinent topic,
is invited. Movies and other illustra-
tive material are often used.
As is shown in the goals presented
above, societies are not interested ex-
clusively in facts. A large part of the
(Continued on page 41)
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THE ORGANIZED
ELITE
Roger Johnson, EE '66
Excellent grades, good leadership,
outstanding character, and good cam-
pus citizenship — they all add up to
the high qualifications of the organ-
ized elite. Their purpose is serious,
yet their members are congenial, wit-
ty, and above all the "cream of the
crop" on the Engineering Campus.
Yes, they have a right to be proud
eral and engineering at Illinois, or-
ganize tours of various research
facilities, and constnict displays.
Some of the honoraries confer vari-
ous scholarsliip awards; Chi Epsilon,
for example, gives the Morrow Award
to the civil engineering sophomore
\\'ith the highest scholastic average.
Tau Beta Pi places its annual "out-
— the_\- are the dozen engineering
honorary societies on campus.
The engineering honor societies at
Illinois are actively pursuing a num-
ber of worthwhile activities. Their
primary goal is the continued better-
ment of the engineering profession
and its institutions by recognizing
distinguished scholarship and attain-
ment along with qualities of charac-
ter. Included in their efforts are
employment and placement, scholar-
ship awards, communication and co-
operation within the profession, pro-
motion of college activities, and
improvement of course instruction
through constructive criticism.
Practically every honor societ\', for
instance, participates in Engineering
Open House. They distribute infor-
mation (especially to high school
students) about engineering in gen-
standing freshman award" upon the
individual who has shown superior
ability and potential in his freshman
year of engineering.
Membership requirements differ to
some extent in each society. The list
on page 52 shows the requirements for
membership in each of the engineer-
ing honoraries on the U of I cam-
pus. Invitation for membership is
automatic; don't call them, they'll call
\ou. Scholastic eligibility is not the
only qualification — character, leader-
ship, and initiative are also consid-
ered. Selection of new members
(often preceded by an interview) is
usually by vote of the active mem-
bers of the organization.
Indeed, it is an honor to be se-
lected for membership in the organ-
ized elite. It is a worthwhile goal for
c\'ery undergraduate to look forward
to—provided he is qualified.
V/.
\
n
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TURBOPROP ENGINE FOR LIGHT
AIRCRAFT
This 600 horsepower turboprop engine is designed to power the new generation of light, fixed wing
aircraft for both civil and military applications. • The Garrett-AiResearch TPE-331 has a specific
fuel consumption of .62 pound per shaft horsepower-hour, and a weight to power ratio of .45 pound per
horsepower. The engine has a response rate from flight idle to full power of approximately 1/3 of
a second. A military version has been designated the T76 by the U.S. Navy. • Designed specifically as a
prime power plant, the model 331 is backed by the company's experience in producing over 10,000 gas
turbine engines. • The Model 331 engine is programmed for additional performance growth. The turboshaft
version (TSE-331) has been flight tested as a power plant in rotary wing and vertical lift vehicles.
For further information about many interesting project areas and career
opportunities at The Garrett Corporation, write to Mr. G. D. Bradley at
9851 S. Sepulveda Blvd., Los Angeles. Garrett is an equalopportunity employer.
THE FUTURE IS BUILDING NOlAr AT
20
ASRESEARCH
Phoenix • Los Angeles
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If I join
the Timken
Company
after
graduation,
what
will they do
for me?
Every man with any job liunting experience knows not to ask tliat question.
And yet, we think it lias some validity. After all, a man's growth can
depend as much on the company he works for as the company's growth
depends on the man (remember, there are no statues to committees).
So to invest in your growth, and ours, every young graduate engineer
who joins the Timken Company spends from one to four years in one of
22 individualized training programs.
Extensive training
Instruction takes place on the job and in training sessions. Later there are
executive development programs at leading universities.
But don't misunderstand us. The Timken Company is not a graduate
school. With us, you earn as you learn.
As one of our engineers, you'll learn much of what we know about tapered
roller bearings, or fine alloy steel, and their infinite applications. Hopefully,
you'll teach us something, too.
You can be an indoor-type working on straight application engineering,
research, testing and production. Or you can be an indoor-outdoor-type
and work in sales engineering. It doesn't matter— choice of assignment is
up to you.
Challenging assignments
If you choose the latter group, you'll work in automotive, industrial, and
railway bearing sales—or steel sales—helping customers solve their engineering
problems, which are also ours.
Some of our recent efforts: bearing engineering for a telephone cable-laying
ship now crossing the Pacific, the Alweg Monorail, the world's tallest crane
and biggest strip mining shovel, Craig Breedlove's Spirit of America, a
moveable grandstand for the new District of Columbia stadium. Steel prob-
lem solving for Atlas missile silos, Project Mohole, the latest Kaman Heli-
copters, a 400-foot crane boom and hundreds of automotive gear and die
applications.
We won't forget you
Advancement is not restricted to one department or division. A steel sales
engineer may be transferred to automotive sales and from there to Inter-
national. Whatever your job, we'll never forget where we've put you. This is
one of the advantages of working for a company that is the world's largest
producer of tapered roller bearings and a foremost producer of seamless
steel tubing, but is not the world's largest corporation. We employ about
20,000.
The Timken Company has three products: Bearings, Steel, Rock Bits.
Uses for these products number in the growing thousands. And there is
always something new stirring.
The dramatic switch of the nation's railroad freight cars to roller bearings,
a field we pioneered, is an example.
An international company
There are 31 Timken Company sales offices in the United States and Canada.
Practically every major city has one.
We serve markets in 119 countries from 14 manufacturing plants located
in Australia, Brazil, Canada, England, France, South Africa and the U.S.
And we're still growing strong.
If you are, too, we'd like to hear from you. Write to Department MC for
Career booklet.
An equal opportunity employer.
The Timken Roller Bearing Company FB Canton, Ohio 44706
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Keyholes and cracked window panes may soon be a thing
of the past if two U of I Civil Engineering faculty members
have their way.
IT'S JUST ONE LITTLE BUILDING
BUT . . .
by Becky Bryar, Aero '67
\\ty
a7\
It must be radiation-proof, air
tight, and able to withstand an in-
terior pressure of 76 centimeters of
mercury and an exterior pressure of
nearly zero. It must be made of ma-
terials which can withstand a vacuum,
bombardment of meteorites, tempera-
ture variation of —183°C to 1.30°C,
unusual stresses due to possible
"moonquakes," and a gravity of only
1/6 that of the earth. Construction
materials must also be light enough to
carry on a spaceship and durable
enough to survive take-offs and land-
ings. The building must also be easily
assembled.
Ridiculous? Two U of I Civil En-
gineering faculty members, Prof. J.
P. Murtha, and Capt. Stewart W.
Johnson, are considering this seeming-
ly impossible problem—lunar struc-
tures.
Because of the lack of definite
knowledge about the environment of
the moon, great, nearly impossible,
tolerances must be met for any lunar
construction. Until more of the
guesses and assumptions about the
lunar environment can be determined
more accurately, factors like the great
temperature change must be prepared
for, or the occupants of any lunar
structure would be unsafe. Without
an atmosphere on the moon, any
building failure—even a slight punc-
ture from a meteorite shower or a
crack from a moonquake (if these
exist at all)—would allow the inner
atmosphere to escape, and the occu-
pants would die.
Another problem is the prediction
of the behavior of our elements in
a vacuum for a long period of time.
Many elements and compounds com-
mon in earth construction would sub-
lime or crumble on the moon. Cement,
for example, cannot be used since
there is no water on the moon. Sub-
stitutes are being sought for numerous
construction materials used on the
earth.
Gravity must also be considered,
and the results of its force calculated.
On the moon the ratios of the weight
of an object to be supported to the
weight of its support will certainly be
different, but how can we test them?
Methods of construction or assem-
blage must also be considered. In
fact, we don't even know what sort
of surface buildings must be built
on; it may be volcanic lava, a few
centimeters of dust, or several miles
of quicksand-like dust. Construction
personnel will be working under
unusual gravity conditions, in an ab-
sence of atmosphere, in unusual
temperature ranges, and in possible
radiation and meteorite showers. Con-
ventional tools such as wrenches may
prove useless; a construction worker
may find himself spinning around in
space when he tries to tighten a nut
b\' conventional means.
Such are the problems facing Prof.
Murtha, Captain Johnson, and other
civil engineers who are determining
the future requirements for lunar
structures. An entirely new branch of
civil engineers may be developing—
Space-Civil Engineers.
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Here are 6 reasons why you should
spend at least the next four years
with us...
You'll find that at least a few of
these six advantages are exclusive
with the civilian Navy generally,
and especially with the world-
renowned Naval Ordnance Labo-
ratory because of its perenially
powerful role in government weap-
onry research. No "Blue Sky"
promises here
—
you'll soon see
why these advantages make sense
individually, and why collectively
they represent a career develop-
ment opportunity you really
should consider.
1 Vital assignments of national
importance
Whatever programs you may work
on . . . missile guidance, weapons
systems, re-entry components,
underwater ordnance, fire control,
sonar, fuzes, sonobuoys, nuclear
explosives, propellants, solid state,
acoustics, infrared . . . you see
and follow the big picture, from
initial concept to fleet acceptance.
More than 95 major weapons de-
vices developed at NOL are in
fleet use today.
i. Training programs encourage
Breadth of Experience
During your first year you will
rotate through four assignments
in research, engineering, and
evaluation. This enables you to
understand the whole and to help
select a permanent assignment
area.
3 Wholly- or Partly-Paid
Graduate Education Programs
Various accredited graduate pro-
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grams, both with local institutions
or the university of your choice,
permit you to attain your ad-
vanced degrees. Many courses are
held right at NOL, and enable
young professionals to work full
time while participating. Most
such programs provide for reim-
bursement of tuition. Stipends, in
some cases, are available.
4 Professional Stature and
Future Opportunity
NOL retains patents in the em-
ployee's name for professional
purposes, and for commercial
rights in some instances. Attend-
ance at professional meetings is
encouraged, and there is ample
opportunity to conduct founda-
tional research. At the end of
these four years, many doors to
the future will be open to you . . .
as a professional engineer with an
unusually strong R&D back-
ground.
5 Top-Flight Equipment &
Facilities
Because so much in-house work
—$30 MILLION annually—goes
beyond the existing and known,
NOL has many of the finest re-
search and development facilities
available anywhere. NOL head-
quarters spread over nearly 1,000
acres of suburban Maryland just
outside Washington, D. C. (now
one of the nation's leading R&D
centers). You may also work at
NOL test facilities elsewhere in
Maryland, in Virginia, and Florida
... as well as with the operating
units of the fleet.
6 Reach the $10,000 to $12,000
level within 4 years
New and virtually unknown is
the fact that the new government
salary structure lets you earn more
than $10,000 within four years . .
.
PLUS all the benefits of Career
Civil Service.
Watch for the NOL
representative on campus
If you would like to contact NOL
directly, write to Mr. Emil Kranda,
Personnel Officer.
IMAVAL ORDNANCE LABORATORY
WHITE
OAK
SILVER SPRING, MARYLAND
An Equal Opportunity Employer
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Construction in Bi
What makes a Company "Modern"?
Not size. Not capital resources. Certainly not
age. At Celanese, we believe it is the degree to
which a company is equipped to meet the present
and future needs of its customers.
Efficient plant. Contemporary product. Aggres-
sive management. Industrious work force. The
ability to think ahead of the situation and be ready
for the problem when it occurs.
Celanese happens to be a young company. Much
more important, it's a modern company.
Perhaps you're among the men who will help
keep us modern. If you are trained in chemical
engineering, electrical engineering, mechanical
engineering, chemistry, or physics, we hope you
will stop in to see our representative when he
visits your campus. Or write directly to us, briefly
outlining your background.
Address your correspondence to: Edmond J.
Corry, Supervisor of College Relations, Celanese
Corporation of America, 522 Fifth Avenue,
New York 36, New York. ceUneae®
AN EQUAL OPPORTUNITY EMPLOYER
CHEMICALS FIBERS POLYMERS PLASTICS
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CHALLENGE IN CALIFORNIA
IN ALL PHASES OF CIVIL ENGINEERING
California's far-flung state engineering projects are no boom-time enterprises.
They are sustained, long-range operations planned to keep pace with the
continued growth of the West. We ofFer employment stability, good salaries,
job rotation and professional advancement. Let us send you illustrated litera-
ture and campus interview schedule of our representatives. Please state your
field. State Personnel Board, 801 Capitol Mall, Sacramento, California 95814.
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WHAT DOES OPEN HOUSE
DO FOR ME?
Technogiaph's staff asked this ques-
tion of various people, and got some
interesting answers.
A prominent electronics engineer
with wide experience in industry, as
a member of the boards of directors
of various companies and other engi-
Everitt, formed from more than 30
years of experience in industry, teach-
ing, research, and administration. "If
we didn't feel that the students bene-
fitted from the effort they put into
Engineering Open House, we would
stop having it," Dean Everitt said.
Aha! F doesn't equal
neering groups, and on several ad-
visory committees of the Department
of Defense, said: "Participation in an
activity like Engineering Open House
gives the student invaluable experi-
ence as a part of liis preparation for
a career in engineering. All through
his professional life he will have to
explain his work to others—super-
visors, boards of directors, customers
for his company—and the engineer
who can do this best is the one who
will be most successful. Open House
gives the engineering student a
chance to get practical experience by
providing him with an audience of all
ages and levels of technical under-
standing. It is one of the best experi-
ences he could have as a part of his
engineering education, and the only
way he can get this experience is in
activities of this kind."
These are the views of Dean W. L.
^\'alking farther down the corridor
in Civil Engineering Hall, we stopped
in the Engineering Placement Office
and asked the same question of Mrs.
Pauline Chapman. As head of the
placement office for one of the largest
of the nation's engineering colleges,
Mrs. Chapman has an exceptionally
wide and comprehensive acquaintance
with the needs and interests of com-
panies that hire engineering gradu-
ates, and a clear picture of what
becomes of engineering graduates
once they leave college.
Mrs. Chapman said: "If an engi-
neer is to move up the ladder in
industry, he has to be able to organize
and get things done. He has to be
able to work with other people, direct
tlie efforts of a group, and carry proj-
ects through to successful completion.
Engineering Open House is one of
the best ways to get this kind of ex-
perience, and participation in Open
House is a good way to show inter-
viewers from industry that you have
had this kind of experience. Tech-
nogmph, by the way, is another."
We thanked her for remembering
us.
She continued: "Private companies
are always looking for leaders—people
who can get along with others and
lead and organize their activities.
Technical competence is important, of
course, but many interviewers will
tell you that they consider the ability
to organize projects and work with
others in carrying them out is at least
as important as technical ability. I
would say a student who has par-
ticipated in Engineering Open House
has a decided edge in experience over
one who has not taken part in any
such activity."
We left Mrs. Chapman with her
telephone ringing and busy secretar-
ies rushing in and out, and went on
our way. If you want more of her
good advice on the subject of getting
a job when you graduate, see her
article on interviewing on page 5.
We talked to others about Open
House, and the responses, though not
always as eloquent, carried the same
message. Finally, going from the sub-
lime to the ridiculous, we even asked
the Technograph staff why anyone
should bother to take part in Open
House. Their response, as you might
expect, was on a lower level, but it
still contained a certain elemental
shrewdness. "There will be prizes for
the best exhibits," they said. "Didn't
you read the November Technograph?
Fame and fortune await the winners!"
We checked, and you know, they're
right. Look at the bottom of page 28
in the November issue and follow the
contest rules on page 39 of the Decem-
ber issue. Cash prizes totaling $525
are being awarded. So get busy on
your Open House project.
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(^naineenna L^oiincil
by Sluort Umpleby
The \va\c of enthusiasm and daring
which lias swept engineering activities
this year is finally rousing Engineer-
ing Council from its traditional in-
activity.
In a way Engineering Council is to
the College of Engineering what Stu-
dent Senate is to the University.
Council is composed of two represen-
tatives from each society while Stu-
ilent Senate has two representatives
from each district. Each body serves
as a type of student government, but
whereas Student Senate conducts its
business tlirough wTitten legislation,
Engineering Council fmictions more
as an executive organization to co-
ordinate the student activities of the
College of Engineering.
The most curious part of the
thing was, that the trees and the
other tilings round them never
changed their places at all; however
fast they went, they never seemed
to pass anything. "I wonder if all
the things move along with us?"
thought poor Alice. And the Queen
seemed to guess her thoughts, for
she cried "Faster! Don't try to talk!"
To make talking easier and more
effective. Engineering Council has
I'stablished six standing committees
\\ Inch provide an indication of the
programs widi which Council is pres-
ently most concerned. Their success
or failure is as yet undetermined.
Little has been accomplished, but
much is being planned, and Council
is certainly more aware of its prob-
lems now than it has been for a long
time.
The Engineering Open House Com-
mittee is helping coordinate the Open
House weekend with otlier engineer-
ing activities. George Puzey, the head
of the committee, was Chairman of
last year's Engineering Open House.
The St. Pat's Ball Committee is con-
cluding arrangements for the annual
engineering dance, to be held this
year on March 14. Queen finalists and
knights are selected by tsvo specially
chosen student-faculty committees.
Each society may nominate one queen
candidate and two candidates for
knighthood. Technograph can also
nominate two knight candidates, and
Engineering Council can sponsor five.
BEHIND CLOSED DOORS
Some of the world's outstanding engineering research is conducted at
the University' of Illinois. True or False? This spring you will have a chance
to find out. During the Engineering Open House weekend many labora-
tories will be open to the public (which includes undergraduates) for the
first time.
Because of the delicate, expensive, and sometimes dangerous equipment
in these labs, the tours will be limited to six persons with a guide. Each
tour has been planned for persons interested in a specific area of engi-
neering and who would like to talk to a professional in the field—a wonder-
ful opportunity for high school students considering engineering and for
\J of I undergraduates who have never seen the laboratories.
You must register in advance for these tours, and the registration dead-
line is March 1. Illinois high schools. Junior colleges, JETS chapters, and
other interested groups and individuals can obtain a list of the labora-
tories which will be open. Write Bob Phelps, 117 Transportation Building,
University- of Illinois, Urbana, or call him at 3.56-9756.
ine queen or or. rats nan is cnosen
by vote during the dance, and is
crowned following the knighting cere-
mony.
Early in November the Instructor
Rating Committee decided there was
not sufficient time to conduct an eval-
uation during the fall semester. They
proceeded instead to study methods
of financing a venture to change the
wording in existing questionnaires to
make them more applicable to engi-
neering instructors. They also at-
tempted to estimate the benefits
which could be derived from conduct-
ing an evaluation for the College of
Engineering so soon after last year's
University-wide evaluation conducted
by the Student Senate and to decide
whether the cost and effort in\'olved
could be justified.
Originally the Engineering Council
evaluation was proposed as a result of
dissatisfaction with the manner in
which Student Senate was to publish
its result. Since Senate obtained its
funds from the administration, it nec-
essarily had to comply with the Uni-
versity's request diat the results on
individual instructors be distributed
only to die instructor, with the de-
partments receiving composite results.
Vice President Bob Lodygowski ac-
curately expressed the opinion of the
Engineering Council at the December
meeting: 'Tf the results won't be dis-
tributed to the administration and die
students, let's just forget the whole
diing."
But although Council may not con-
duct an evaluation at all diis year, the
idea of students rating instructors is
as old as organized education and will
certainly not be dropped completely.
However, Student Senate learned in
its recent evaluation the tremendous
problems encountered in conducting
one for the entire University. Due to
the fact that many departments and
individual instructors periodically
conduct their own opinion polls, the
Engineering Council's study may
result in a proposal tliat instructor
evaluations in the future be the re-
sponsibility of the college councils.
The Intramural Committee has or-
ganized a bowling tournament among
the professional societies. The Sug-
gestion Box Committee, under chair-
man Bob Palm, spent the first semester
(Continued on page 48)
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THERE WILL BE AN EAGL
28
ON THE MOON...
Our world-recognized trademark—"the P&WA eagle"—has been
identified with progress in flight propulsion for almost four decades,
spanning the evolution of power from yesterday's reciprocating
engines to today's rocl<ets. Tomorrow will find that same Pratt &
Whitney Aircraft eagle carrying men and equipment to the moon and
to even more distant reaches of outer space.
Engineering achievement of this magnitude is directly traceable to
our conviction that basic and applied research is essential to healthy
progress. Today's engineers at Pratt & Whitney Aircraft accept no
limiting criteria. They are moving ahead in many directions to advance
our programs in energy conversion for every environment.
Our progress on current programs is exciting, for it anticipates the
challenges of tomorrow. We are working, for example, in such areas
as advanced gas turbines . . . rocket engines . . . fuel cells . . . nuclear
power—all opening up new avenues of exploration in every field of
aerospace, marine and industrial power application.
The breadth of Pratt & Whitney Aircraft programs requires virtually every tech-
nical talent
. . .
requires ambitious young engineers and scientists who can con-
tribute to our advances of the state of the art. Your degree? It can be a B.S., M.S.
or Ph.D. in: MECHANICAL . AERONAUTICAL . ELECTRICAL . CHEMICAL and
NUCLEAR ENGINEERING . PHYSICS • CHEMISTRY . METALLURGY . CE-
RAMICS • MATHEMATICS • ENGINEERING SCIENCEor APPLIED MECHANICS.
Career boundaries with us can be further extended through a corpo-
ration-financed Graduate Education Program. For further information
regarding opportunities at Pratt & Whitney Aircraft, consult your col-
lege placement officer—or—write to Mr. William L. Stoner, Engineering
Department, Pratt & Whitney Aircraft, East Hartford 8, Connecticut.
Pratt &Whitney Rircraft
CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT
FLORIDA OPERATIONS WEST PALM BEACH, FLORIDA
u
ED AlP
P
DIVISION OF UNIT IRCRAFT CORP.
An Equal Opportunity Employer
SPECIALISTS IN POWER .. . POWER FOR PROPULSION-POWER
FOR AUXILIARY SYSTEMS. CURRENT UTILIZATIONS INCLUDE
AIRCRAFT, MISSILES, SPACE VEHICLES, MARINE AND IN-
DUSTRIAL APPLICATIONS.
*L
Whafs new at Bethlehem Steel ?
New $
ocuiie
Wu. K^nsicli
Did you cicr licar the expression "Euiiincers
lead a dog's life"':' Anyone interested in Stuffed
Animals 301? Kay's interests are more academic.
Engineers
hi Choosing a Career,
Consider these
Advantages—
Av
LoCdtion : Fisher is basically an "Engineering'
company with 1,500 employees located in a
pleasant midwest community of 22,000.
It's less than 10 minutes to the Fisher plant
from any home in Marshalltown.
Type of work: You'll become a member of
an engineering team that has produced some
of the outstanding developments in the field
of automatic pressure and liquid level controls.
Growth : Fisher's products are key element.'-
in automation which assures the company's
growth because of the rapid expansion of
automation in virtually every industry.
Advancement: Your opportunity is
unlimited. It is company policy to promote
from within; and most Fisher department
heads are engineers.
JE—iii
If you want to begin your engineering career
with one of the nation's foremost research and
development departments in the control of
fluids, consult your placement office or write
directly to Mr. John Mullen, Personnel Director,
Fisher Governor Company, Marshalltown, la.
If it flows through pipe
anywhere in the world
chances are it's controlled by... flSHEK
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I Reuben C. Gooderum, BSME
Wisconsin, 1962, is shown examining
combustion liners after a thermal
paint engine test at Allison Division,
General Motors, Indianapolis, Indi-
ana. Thermal paint, developed by
Allison, is used to determine temper-
ature gradients existing on engine
parts.
Gooderum is one ofthe young engi-
neers at Allison assigned to design
and development of air-cooled tur-
bine engine hardware. This work in-
volves rig testing of turbine engine
parts to determine optimum configu-
rations. Parts later are endurance-
tested on engines to prove the design.
New, air-cooled turbine blades de-
veloped by AUison engineering have
permitted more than 250 °F higher
turbine inlet temperatures on turbo-
prop engines, providing as much as
63% increased horsepower for the
same engine envelope.
We think you, too, will like the
creative climate at Allison, as well as
the advantages of being associated
with a long-estabhshed leader in the
design, development and production
of high performance aircraft engines.
Talk to our representative when he
visits your campus. Let him tell you
what it's like at Allison where Energy
Conversion Is Our Business.
An equal opportunity employer
t .Allison
THE ENERGY CONVERSION DIVISION OF
GENERAL MOTORS. INDIANAPOLIS, INDIANA
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"How many new products have
been developed recently?"
'Hoiv many new plants built
in the past 5 years?"
"What is the annual
expenditure for research ?"
Students very rarely ask a campus interviewer ques
tions like these. But they should. The answers will re
veal a great deal about a company. Allied
Chemical has the answers. Ask our repre-
sentative next time he visits your campus.
When you talk with him, be sure to ask
the questions you want to ask. Answering
your questions is an important part of our
representative's business. He's on your campus to be
helpful—to give you all the facts you need in order
to make a sound career decision.
Your placement ofiBce can tell you when
our representative will arrive—and sup-
ply you with a copy of "Your Future in
Allied Chemical." AlHed Chemical Corp.,
Dept. 200, 61 Broadway, N. Y. 6, N. Y.
DIVISIONS: BARRETT • FIBERS • GENERAL CHEMICAL • INTERNATIONAL
BASIC TO AMERICA'S PROGRESS
NATIONAL ANILINE • NITROGEN • PLASTICS • SEMET-SOLVAY • SOLVAY PROCESS • UNION TEXAS PETROLEUM
AN EQUAL OPPORTUNITY EMPLOYER
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by Jay Lipke, CE '66
Civil Engineering students have
been quarantined from south campus!
No longer can CE's take their tripod
mounted telescopes and "survey" the
spacious south campus and unsus-
pecting co-eds.
All Civil Engineering surveying
courses are now being held indoors
in the \\'oodshop Building at Spring-
field and Romine on engineering cam-
pus. Formerly, CE surs'eying courses
were held in the Surveying Building,
located on Gregory across from the
main library; this location was near
the spacious south campus where
practical surveying exercises could be
conducted. After forty years at this
c()n\enient location, why have the
surveying activities been moved to an
area which offers little possibility' for
outdoor work?
Under the new Ci\il Engineering
curriculum adopted this fall, Civil
Engineering students are required to
take only six to eight hours of sur-
vcNuig instiuction. The new curric-
ulum follows the general trend in the
College of Engineering toward greater
emphasis on engineering theor\
courses at the expense of practical
lab—shop courses. Since in-class in-
sti'uction now replaces the former out-
side work, greater classroom facilities
than those existing at the old Sur\ey-
ing Building were needed to handle
the increased classroom instruction.
Hence, the Woodshop has become
the new home for surveyors.
Also because of the new curricu-
lum, the Civil Engineering summer
surveying camp (a five-hour course
stressing surveying skills and tech-
niques) has been replaced by a three-
hour theory-oriented course on cam-
pus. During 1963, the 18th and final
summer surveying camp was held at
Camp Radideau in the Chippewa
National Forest near Blackduck, Min-
nesota. .According to Dr. Milton O.
Schmidt, who served as camp director
since 1957 and who now heads the
surveying activities on campus, "In
the camp's 18 years of operation, a
total of 1747 Civil Engineering stu-
dents were enrolled with an average
of nearly 100 men per year."
As could be expected, reaction to
the deletion of summer surveying
camp is varied. Civil Engineering
undergraduates have welcomed the
change since most of them feel it
takes too much time, expense, and
travel; however, the surveying faculty
and past CE graduates recall the sum-
mer surveying camp as one of the
department's most useful courses.
We agree the limited amount of
work done in open areas around the
Woodshop Building can't match sur-
veying exercises on south campus and
the six weeks' surveying experience in
the wooded terrain of Minnesota.
Then, again, perhaps this change re-
flects the trend toward a more profes-
sional Civil Engineer. We hope so.
On this particular day Bob Ti
to notice the lack of open area
parison for the spacious south
nai and Ron Schworcz were too busy complaining about the weather
to survey. The 'cluttered" engineering campus is certainly no com-
Dmpus once used by CE surveying students, but. . . .
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Like everyone else who must meet the
expanding challenges of science and in-
dustry today, IBM banks heavily on
initiative. By initiative, vje mean the de-
sire to forge ahead. We believe this kind
of initiative benefits not only a corpora-
tion and its customers, but the individ-
ual as well.
For IBM, the exercise of initiative re-
sults in an expanding line of products
ranging from electric typewriters to
complete computer systems. It is evi-
dent, too, in the advanced systems for
space programs and national defense
which IBM also produces.
For our customers, it brings new
methods, new efficiencies, and new di-
rections for expansion in step with the
growing economy of our nation.
For the individual, encouragement of
initiative means the fullest possible
growth of personal talent, ability, and
stature. In the course of building their
professional careers, IBM's engineers
and scientists are given all the respon-
sibility they are ready for. In fact, IBM
encourages each individual to tackle
progressively tougher problems by pro-
viding the stimulating associates, pro-
fessional atmosphere, and educational
opportunities that form a sound basi"
for career growth. There are no barrier
to individual achievement at IBM.
For example, the story of Oliver V
Johnson, the young engineer picture
here, demonstrates how an individu;
can apply his full range of talents an
interests at IBM to further his profe;
sional career. Since he first joined IBIV
he has been assigned to several diffe
ent project areas, including: speci;
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ansistor circuits, cryogenic develop-
lent, experimental studies on voice
utput from computers. He is now be-
ig recognized for his success in devel-
ping a new method of compressing
peech by which time might be saved in
Dice transmission of data.
His colleagues in development, re-
earch, and manufacturing are making
18 same kind of individual progress,
for at IBM the accent is on initiative-
no matter what type of work, or what
field of interests. Broad education pro-
grams, among the finest to be found in
industry, enable each individual to study
in his field of specialization or range be-
yond it as he desires. These educational
programs are designed for the individ-
ual's personal satisfaction as well as
professional advancement.
IBM offers graduates with degrees in
Engineering, Mathematics, and the Sci-
ences exciting assignments with room
to move ahead
. IBM is an Equal Oppor-
tunity Employer.
Education programs are conducted
along the following lines: initial training;
continuous education to stimulate de-
velopment and help prepare for ad-
vancement; master's and doctoral study
with company support.
See your college placement officer to
determine when we will be interviewing
on campus. We will be glad to discuss
typical openings and opportunities at
IBM. If you prefer, you may write, out-
lining your education and interests, to:
Manager of College Relations, Dept. 915.
IBM Corporation, 590 Madison Avenue,
New York 22, N. Y.
[T^C
\L3L CJVI-]
®
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PROPOSED UNDERGRADUATE LIBRARY
by Roger Johnson, EE '65
As yet a dream, but someday U of I
students may study in a subsurface
library under what is now the south
quadrangle.
Due to the critical need for study
space on campus, a new undergradu-
ate library plaza, suggested by the
Champaign architectural firm of
Richardson, Severns, Scheeler, and
Associates, has been submitted to the
University for study.
The proposed two story structure,
designed primarily as a reading li-
brary, would be completely imder-
ground with tsyo open courts which
would provide natural lighting for
reading rooms. The structure would
provide study space for 5.000 students
and storage space for 100,000 volumes.
Each supporting column will be
topped by a tree at the ground level;
see top drawing of a cross-section of
the proposed structure. The court-
yards will be ornamented with statues
and fountains. A very practically de-
signed structure, the library could also
serve as an underground fall-out shel-
ter for 15,000 persons during an emer-
gency.
The location on the soutli mall was
selected because of its convenience to
all students.
Those engineering students who stay clear of
the engineering library for fear that CEH may
collapse will welcome the new undergraduate
library plaza proposed for the south quadrangle.
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Progress in the Bell System .
.
m^
AND LIVES AND BREATHES...
Progress takes many shapes in the Bell System. And among
the shapers are young men, not unlike yourself, impatient
to make things happen for their companies and themselves.
There are few places where such restlessness is more wel-
comed or rewarded than in the fast-growing phone business.
^ Bell Telephone Companies
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Room and Board
Intramural Sports
Social Activities
Quiet Hours for Study
Close to Engineering
Campus
MEDEA
412 and 408 East Green
and
MEDEA LODGE
Two Blocks from Engineering Campus
A skit for relaxation
Medea, one of the finest Independent Men's
houses on campus, offers small group living
with the advantages of a larger house. Liv-
ing at either Medea or Medea Lodge assures
you of an excellent location, fine food (T-
bones once a week), coffee an' served every
morning, good study conditions, and Uni-
versity approved Counselors.
Evidence of effort
Freshman applications for the fall semester must be approved
by April 1, 1964. Write for applications to Robert Sollinger,
House Director, 412 E. Green, Champaign, Illinois.
(Advertisement)
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The Great Challenge
{Contiinwd from page 18)
hriicfit from a meeting comes in the
MK-ial gathering itself: in the chance
1(1 meet fellow students, instructors,
engineers, and guest speakers. Here
is \\here ideas are exchanged and
problems proposed and discussed.
Social activities themselves serve tliis
same function, onl\- to a greater de-
gree.
Field trips are another kind of ac-
ti\ity in which engineering societies
frctiucntly engage. Trips allow on-
tlie-spot observation of engineering
processes. The gap between classroom
study and actual practice can often
be bridged by such field studies.
Societies, too, try to tell their fel-
low students and the public more
about their profession by participat-
ing in numerous campus activities,
such as Engineering Open House and
^arious types of "job information"
nights. Some groups use their facilities
to help local charities. And we cannot
()\erlook the benefit members receive
merely by working together in worth-
w liile activities.
Nearly once a month on some part
lit campus a few lights burn at night
in some normallv dark room. What
goes on in this room is far more im-
portant than most people realize. In
that room an engineering society is
holding a meeting. And in that room
people are meeting a challenge—
a
challenge of education, a challenge
not to be content with the usual and
the commonplace, a challenge of cour-
age to meet the future with under-
standing and certaint}'.
If \()u want to help meet this
challenge, be on the lookout for
announcements of meetings of our
campus societies in Technograph and
on bulletin boards in the halls of the
engineering buildings. They are
neither long nor boring, you will not
be required to join, and you will be
most welcome.
To form the curved reflecting "mii-
ror" for the giant University of
Illinois radio telescope, earth moving
machines scooped out approximately
58,000 cubic yards of earth. The para-
bolic reflector is equal in area to five
football fields put together.
The first all-engineering Open
House was started at the University
of Illinois in 1920.
Father: "W'iiat do you mean by
bringing my daughter home at this
hour of the morning?"
Engineer: "I can't help it, I have to
be in class by eight o'clock."
Doctor: "You have acute appendi-
citis."
Girl: "Listen, I came here to be
examined, not admired.
"
When you see the handwriting on
the wall, chances are you're in a pub-
lic building.
A good listener is usually thinking
about something else.
"My uncle tried to make a new car.
He took wheels from a Ford, a radi-
ator from a Chevy, tires from a Ply-
mouth ..."
"\^^lat'd he get?"
"Two years."
A bandleader who had played over
5,000 dance dates was being inter-
viewed by a radio commentator.
"What is the one request you've had
most?" he was asked.
"Where's the men's room," was the
instant reply.
ENGINEERING ACTIVITIES CALENDAR
Engineering Council /<«.« taken over the responsibility of coUeeting and orga-
nizing the Engineering Activities Calendar. As soon as meeting dates are estab-
lished, all engineering activities desiring piiblicitij should submit material to the
TECHNOGRAPH-Engineering Council office, 48 EEB. (Don't miss the four
articles on engineering activities pages 18, 19, 26, and 27).
Society
Where
do you
picture
yourself
tomorrow?
Consider John Deere where do your interests lie? In research and
development? In design and engineering? In the marketing, administrative, or financial
aspects of industry?
One of the 100 largest industrial corporations in the United States, John Deere is
the leading manufacturer of equipment for the nation's farmers. John Deere also pro-
duces tractors and equipment for the construction, logging, landscaping, and material
handling fields, as well as important chemicals for farm and home.
Since the Company's founding in 1837, its. history has been one of continuous growth
— in capitalization, diversification, and employment. Annual sales total more than a
half billion dollars; employment totals approximately 35,000.
John Deere has 14 manufacturing plants, 2 chemical plants, and 18 major sales
branches in the United States and Canada. The Company also has plants in Germany,
France, Spain, South Africa, Argentina, and Mexico. Sales branches and sales outlets
are strategically located throughout the free world.
John Deere has pioneered in personnel practices that encourage initiative, creativeness,
and individual growth.
Consider all these and the many other advantages of a position witti John Deere.
You can learn about them by writing: Director, College and University Relations, Deere &
Company, Moline, Illinois, An Equal-Opportunity Employer.
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& DATA HANDLING
I in orbit .
of AOlO
•/aw: Portion of Tl subtyttt
AOSO Program Emphasizes Broad Spectrum
of Professional Opportunities at Tl!
AOSO (Advanced Orbiting Solar Observatory)
is a new satellite project of the NASA's
Goddard Space Flight Center. Republic Avia-
tion Corporation is prime contractor. Impor-
tant to AOSO's scientific mission will be a
sophisticated communications and data handling
subsystem conceived and built by the Appara-
tus division of Texas Instruments.
While the satellite orbits the earth and
studies the sun, the Tl subsystem accepts com-
mands from the ground, decodes and verifies
them, relays them to proper spacecraft con-
trols or stores them for later disposition, ac-
quires scientific data about the sun, stores
it, and transmits it back to the ground on
command.
TI's major role in this space exploration pro-
gram results from important capabilities—
including experience in the design of extremely
reliable equipment using microelectronic com-
ponents, and a decade of creative innovation
and problem-solving in the telemetering science.
Communications and data handling are only
two of 89 fields of opportunity (listed at right)
for scientists and engineers at Texas Instru-
ments, a multidivisional company with fasci-
nating careers open at all degree levels. At
least a dozen of these professional fields con-
tribute to the execution of TI's AOSO subsys-
tem assignment.
INVESTIGATE Tl OP-
PORTUNITIES by submit-
ting your resume, or sending
for "Career Opportunity
Guide for the College Grad-
uate," to Mr. T. H. Dudley,
Dept. C-29. Ask your Col-
lege Placement Officer for
Tl interview dates on your
campus.
Texas InstrumentsINCORPORATED
P O BOX 5474 • DALLAS 22 TEXAS
An Equal Opportunity Emptoyer
AIRWAYS CONTROL
ALLOYING
AUTOMATION
AVIONIC SWITCHING
BONDED METALS
CAPACITORS
CERAMICS
CIRCUITRY
CLAD METALS
COMMUNICATIONS
COMPONENTS
COMPUTER ELEMENTS &
PROGRAMMING
CONTROLLED RECTIFIERS
CONTROLS
CRYOGENICS
CRYSTAL GROWTH i
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f-^erionalltij of the ll'lonth
Herman C. Krannert
Text by Mr. Kronnerl
Introduction by Rudy Berg
A degree in engineering can be
more than a slide-rule license, as this
month's personality shows. Mr. Kran-
nert, a 1912 U of I mechanical engi-
neering graduate, has been an active
patron of the arts and higher edu-
cation.
He was born in Chicago, in 1887,
and grew up there. After graduating
from the U of I with a bachelors
degree, he began work with the Chi-
cago Telephone Company. From
there he moved to other and higher
positions until, in 1925, he was offered
a position on the board of directors
•of a container manufacturing firm.
For reasons he outlines below, he
boldly declined the position, resigned
from the firm, and founded the In-
land Container Corporation, which
has grown to be the second largest
corrugated box company in the United
States.
And — glory of glories — he icas
once Editor of TECHNOCRAPH!
The following is an address to stu-
dents of the Krannert Graduate School
of Industrial Administration of Pur-
due University.
It is a pleasure to speak to you,
although I am a little puzzled about
what I should say. There are many
things I would like to tell you. You are
on the edge of an exciting career as
an engineer-businessman. As I look
back over my own career as an engi-
neer-businessman, I am convinced
that tlie task of putting people, ideas,
and money together to produce prod-
ucts to be sold profitably in a free
enterprise economy offers the most
exciting career a man can have.
In tliis connection, I would like to
tell you how fundamentally sound I
think our enterprise economy is, with
its emphasis on profits. Oiu- economy
offers creative people a chance to do
new things and to be rewarded for
their success. But I am going to leave
this speech for another occasion.
Today I want to talk about what it
means to be an effective person in a
business enterprise. I want to talk
about what education can and cannot
do to make you more effective.
When I started in business in 1925
we didn't have any college-trained
persons. It happened this way: I was
offered an advancement by the com-
pany by which I was then employed
because of my good perfonnance with
them for a ten-year period. I was to
be manager of the tliree production
plants of the company and, in addi-
tion, I was to be elected a director.
However, the Chairman of the Board
requested, as a consideration, that I
vote as he directed. This, to me, was
contrary to good business principles
and ethics. I believe a director should
be free to exercise his own judgment.
In recognition of his occomplistiments,
Krannert has received honorary doctorate degre
from Indiana, Butler, and Purdue Universities oi
was awarded the U of I Achievement Award
1960.
Inasmuch as I could not agree with
the Chairman, I resigned from the
company. I telephoned my wife that
evening and informed her of the ac-
tion I had taken. She said I had taken
the right step and that we would
somehow make out. My decision-
making career had started. With very
little money, but with many friends
and a burning desire to succeed, we
started the Inland Container Corpora-
tion in 1925. Shortly after I resigned,
six of my former associates called at
oin- home and informed me that they
too had resigned and would join me
in our new company. This took real
courage on their part, but it placed on
me the necessity of succeeding. None
of these six men was a college-trained
person. These men who came with me
from Anderson (Ind.) had the courage
to cast their lot with a new enterprise
and a new businessman, and their
courage carried them a long way.
Working together we were able to
develop a business which now has
some 4,000 people in it with annual
sales of over 120 million dollars, and
it is the second largest corrugated box
company in America. Courage and
the willingness to act can take peo-
ple a long way.
Now that we are a \\'ell established
company we are recruiting college-
trained people because these trained
minds are readily available. Although
I don't want to sound discouraging,
I am not sure that when the score is
finally taUied the college-trained peo-
ple will prove to be any more effec-
ti\e than the courageous men who
came with me from Anderson. I
know this may sound like heresy to a
group of students completing their
master's degrees in industrial admin-
istration, but I am worried about the
emphasis schools of business and in-
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dustrial administration are placing on
processing of information as a means
of making decisions. These days I
hear a lot about what computers
can do for us, how they can process
enormous amounts of information and
finally print out the right decision. I
hear also about the wonders of cor-
porate staff and how the>- can digest
information and prepare carefully
worked-out alternatives as a basis for
executive decisions.
Both of these ways of processing
information are based on the propo-
sition that if a man has more informa-
tion he will make better decisions.
Right note I want to challenge this.
I am not sure this has been demon-
strated. I am inclined to tliink that
this excessive reliance on data proc-
essing and on staff work is another
one of those "cure-alls" which have
been tried in the past and found
wanting.
Let me explain: Ever\" time you
make a decision there is something
unique about that decision. You can
never be absolutely sure of the out-
come; tliere is alwa\^s some element
of gamble. I w^ould guess from \\-atch-
ing la\\yers and physicians and other
professional men work that there is
an element of risk-taking in the prac-
tice of ever}- profession. Allow me to
illustrate:
At the end of ^^'orld Wiu 11. In-
land Container had a successful busi-
ness, converting paperboard into
corrugated boxes to sers^e industr}-.
Many of m\- associates \\ere satisfied
with our position. Our balance sheet
was health}- and we had a number
of offers from larger companies who
wanted to pay cash for our business;
and it looked as though we could
"play it safe" b\- either staving small
or by selling out. But it was also
clear to me that only by becoming
an integrated company, vvith control
over our raw material supplies,
could we survdve the competition of
the period ahead in the 1950"s and
1960's. And so we took the plunge—
we used our cash and put our credit
on the line—to go into partnership
^vith The Mead Corporation. We or-
ganized a joint venture in wliich each
partner had a fifty per cent interest.
We started with one mill and sup-
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Mr. Kronnert, o 1912 U of I ME graduate, donated the Kronnert Art Museum to the U of 1 in 1961.
He and his wife hove been very active as patrons of the arts ond of higher education. Their
philanthropic activities have produced, besides our art museum, the Kronnert Memorial YMCA in
Indianapolis; the Kronnert Hall of Fine Arts Building at Evansville College, Evonsvilie, Indiono; the
Kronnert Heart Research Institute in Indianapolis; the Kronnert Graduate School of induslrioi Adminis-
tration ol Purdue University, and other gifts too numerous to mention here.
porting timberlands. Then, as we
grew, with the increasing demand for
our product and ser\-ice, we expanded,
using profits generated from the busi-
ness, until today we operate three
large mills with a production capac-
it>- of more than 2000 tons of Kraft
paperboard per day, supported by
more than one million acres of tim-
berland. We had no assurance at tlie
time that this venture would succeed.
We had to have faith and be prepared
to take the risks of doing something
new.
All of the significant business de-
cisions you will be called on to make
in \our career will involve a large
element of risk-taking. This will be
particularly true in the next ten years
while \ou are learning your trade as
an engineer-businessman. We are in
the midst of tremendous changes
which I am convinced are going to
affect the way we do business, and
you are going to have to estimate
what these changes will mean to you.
You may think that risk-taking is
something which is reserv-ed for top
management; let me assure you it is
a necessary ingredient for success at
each stage in your career. Every time
you delegate a job to a subordinate
you are taking a risk. Your boss will
hold vou responsible even though he
knows you may have to work through
other people to get the job done. You
can delegate the authority," but you
cannot delegate responsibilitv'.
If you are going to be an effective
engineer-businessman, you must be
prepared to take calculated risks in
situations where there are no ex-
perience tables, no ways to hedge.
You must "stick out your neck" and
go ahead with what you believe
should be done, even though you
can't be sure in advance that you
have made the right decision.
I don't want you to think that busi-
ness is just one painful decision after
another. You can have a lot of fun
in your chosen career. The business-
men who are right more times than
they are WTong can make a profit.
Profits are not only the life blood of
business; they are the reward for real
skill in risk-taking.
Frequently I wonder why so many
people want to "play it safe." Why do
so many middle managers, who
should enjoy the challenge of busi-
ness, spend their time "laying mat-
tresses" in strategic places so that
they will have a place to dive when
the shooting starts? Possibly, from the
beginning of time, we have tried to
fool ourselves about the kind of
world we live in. We have wanted to
believe that there is some way to
beat the game—to succeed without
reallv- trving-to have the profits with-
out taking the risks. Maybe it is just
too painful for us to admit that the
world is full of accidents and chance
results. We have wanted to beheve
that if we do "the right tiling" we
can somehow be 100 per cent sure
that we will get the right answer.
In the days when primitive inan
was primarily superstitious, he tried
(Continued on page 56)
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WHA T YOU COULD BE ENGINEERING A T
Hamilton Standard
Shown with an artist's conception of proposed Lunar Excursion
Module, a mockup of a typical spacecraft Environmental Control
System currently under development at Hamilton Standard.
One possible assignment: participate in the advanced
development program to produce the environmental
control system for the Lunar Excursion Module. Utilize
your training in:
heat transfer
thermodynamics
control dynamics
(flow, temperature,
pressure)
fluid dynamics
atmospheric supply for
human life
contamination control for
human life
to develop a regenerable system to provide for life sup-
port on long-duration space flights.
Other ECS activities: optimization of atmospheric stor-
age methods • development of pressure control con-
cepts for two-gas atmosphere • testing of catalytic
oxidizers as a method of eliminating atmospheric con-
taminants • reclamation systems for water and oxygen
• fabrication and testing of heat exchangers, water
boilers, etc., under manned spacecraft conditions.
Your life at Du Pont I one of a series for technical graduates
Ho'w to tell a career from a job
A job is a job. A career is a place to grow. A career has a future.
A job lives from day to day. In a job you get what you can, do
what you must. In a career, rewards parallel your contributions.
We're a career company. More than a third of our 90,000
employees have been with us at least 15 years; 10,000 for more
than 25 years. There are reasons for this. To assure growth we
invest over $90 million a year in research. Fifty percent of last
year's sales ($2.4 billion) came from products unheard of just
28 years ago. Because customers [ike these products, we've
grown 750% since 1937.
Our career men share in this growth because we fill virtually
all responsible positions from within. Our young men work in
several areas to develop their capabilities. This way they can
change positions without leaving the company.
There are job men and career men. If you seek a career, we'd
like to tell you about an interesting and rewarding one at
Du Pont. Write us a letter or clip and mail our coupon today.
(Ml^
BETTER THINGS FOR BETTER LIVING
. . . THROUGH CHEMISTRY
An equal opportunity employer
TECHNICAL MEN WE'LL NEED FROM THE CUSS OF '64
Chemists Industrial Engineers
Chemical Engineers Civil Engineers
Mechanical Engineers Physicists
Electrical Engineers Metallurgists
E. I. du Pont de Nemours & Co. (Inc.)
2519-A Nemours Building
Wilmington, Delaware 19838
When I'm graduated, I'll be a_
(List profession)
Please rush me more information about how I might fit
in at Du Pont.
Class
•ELECTRICAL ENGINEERS-PHYSICISTS-
FIND OUT NOW
WHAT NORDEN
CAN 00 FOR YOUR CAREER
LOOK OVER THESE 3 PRIME PROFESSIONAL ASSETS
CHOICE — what ever your interest in
electronics may be, it is almost certain
that you can satisfy it at NORDEN:
computer techniques, display integra-
tion, radar and communication sys-
tems, TV, IR, microelectronic or more
conventional circuitry, stabilization
and navigation systems. Applications
run the gamut of advanced under-
water, shipboard, aircraft and space
vehicle systems and ground support
complexes.
CLIMATE FOR ACHIEVEMENT—
the working atmosphere at NORDEN
is designed to encourage continual
learning and growth. You gain broad
exposure to all technical aspects of a
problem through our method of assign-
ing projects to problem-solving teams.
You will be backed by a strong sup-
port group of engineering assistants
and technicians. Opportunities for
advanced study at nearby academic
institutions are open to qualified en-
gineers under our graduate program.
AN ENVIRONMENT FOR LIVING
that's second to none. NORDEN'S lo-
cation in famous Fairfield County,
Connecticut, offers a rare combina-
tion of cultural and sports activities
the year 'round. Close by is Long Island
Sound. Hunting country and ski cen-
ters are within easy driving distance,
as are a number of nationally-known
cultural events. And New York City is
a short 41 miles away.
A few typical project areas are de-
scribed at the right.
Electrical Engineers and Physicists
graduating in 1964 are invited to con-
tact your College Placement Officer to
arrange an oncampus interview. Or
you may forward your resume directly
to: Mr. James E. Fitzgerald, Technical
Employment Manager.
CONTACT ANALOG DISPLAY SYSTEMS —
project a roadway on a TV screen
to aid in the guidance and control
of submerged submarines. Appli-
cations also to manned space ve-
hicles and aircraft.
INERTIAL NAVIGATION — a field of
continuing importance at NORDEN,
involves many engineering groups
both in device development and
applications engineering. A recent
accomplishment: 20 lb. all-atti-
tude inertial platform providing
3-dimension reference of position. '
PRECISION COMPONENTS.— For ex-
ample, 60 basic models of shaft
position encoders are now being
produced. This is just one of many
types of precision components
where our R&D people continually
work to set new standards of per-
formance while reducing weight
and costs, simplifying circuitry.
Norden
Norwalk, Connecticut.
u
) AIRCR
P
DIVISION OF UNITED AFT CORPORATION
An Equal Opportunity Employer
Alice's . . . Council
(Continued from page 27)
looking for tlie key to the boxes' locks.
But now the old locks have been re-
moved, and new ones installed.
Henceforth, the committee plans to
open the boxes prior to each meeting,
discuss the suggestions, and present
them in tlie form of motions to the
Engineering Council.
The Public Relations Committee
has assumed responsibility for
TECHS Engineering Activities Cal-
endar.
Last year, as in previous years,
things looked dim. Alice looked
round her in great surprise, "Why,
Professor BernI Larson (right). Engineering Coun-
cil advisor, discusses plans for Engineering Open
House wilfi (L to R) Ron Kessner, George Puzey
(Cfiairman), and Bob Lodygowski.
I do believe we've been under this
tree the whole time. Everything's
just as it was!" "Of course it is," said
the Queen. "What would you ha\ e
it?"
This fall a large, experienced, dis-
satisfied group of seniors undertook
plans to reorganize and revitalize the
Engineering Council, a potentialh'
powerful organ for instrumenting stu-
dent suggestions on curricula and
educational facilities. If notliing has
been accomplished by the end of May,
Council's failure will seem greater
only for its having attempted more.
Your support and ideas can make the
difference
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Engineering for Education
(Continued from page 15)
IF and when we gain general ac-
ceptance of the fact that engineering
is, indeed, a learning profession which
rt'cjuires a plan for a lifetime of such
karning, then we must go back to
our imdergraduate and graduate pro-
grams and consider them in a new
light. We might even modify the con-
cept, \\'hich is too prevalent, that we
must stuff so much material into the
imdergraduate curriculum because
tliat may be the only place where
most engineers will receive fomial
education in their entire lifetime.
We should rather seek answers to
the following and other questions.
How ma)- we best design an edu-
cational system which will optimize
the contribution of the individual and
allow liim to find the niche which
he best can fill? How can we meet the
challenge of the requirement that en-
gineers must ha\e breadth in order
to communicate, and yet depth in
order to contribute? Should separate
treatments and means be used for
conducting the two distinct functions
of any engineering curriculum,
^'Training" and "Education?" For ex-
ample, how may we make optimum
use of such training aids as teaching
systems which can use the sophisti-
cated information processing of mod-
ern computers, or better yet, the
computers of 1970 and beyond.
Of course, I recognize that a major
diflBculty in Engineering for Educa-
tion is that we do not operate under
a planned econom\' in which any con-
ceivable group can design and imple-
ment the adoption of a complete
educational system for the nation in
the sense that an A T & T organi-
zation can develop a Direct Dialing
S\stem for the entire country. As a
practical matter, we must tn,' to devel-
op a program through democratic
means, making use of our professional
societies and educational organiza-
tions. We need discussion and com-
munication through conferences,
literature, etc.
However, there are two new
programs under way which should
provide vitality and direction to con-
tinuing education. One is the proposal
of Harold \\"ork, Director of the En-
gineering Foundation, for the forma-
tion of an American Institute for
Continuing Education of Engineers.
Planning for this institute is proceed-
ing through a grant from the Engi-
neering Foundation to the Engineers'
Council for Professional Development.
\\'hile the proposal is still in the de-
velopmental stage, already a number
of ver\' important concepts ha\'e been
recognized. Such an institute could
be an important coordinating body
which could exchange information,
recognize needs, and help support
their development. The other is an
active program of the .\merican So-
ciet\' for Engineering Education in
which the interests of the whole soci-
ety in continuing education for engi-
neers is being studied by a task force
under the Engineering College Ad-
ministrative Council.
The need for experimentation b\'
both industry and universities will
still be a major requirement. Most of
all, there is the need for a recognition,
b\' both foundations and industry,
that proper implementation of pro-
grams of engineering career develop-
ment will involve costs of considerable
magnitude. But one may well add this
question: If our nation does not rec-
ognize and make such an investment
in its engineering manpower, will not
the hidden costs of not doing such a
job be much greater? From past ex-
perience of our own and that of other
nations in the world, we know that
an inadequate educational program
is dangerous.
In 1916. Alfred North Whitehead
made a profound comment which has
been cited frequently, but \\'hicli has
such a bearing on our problem that
I cannot refrain from quoting it
again.
^^'hen one considers in its length and
in its breadth the importance of this
question of the education of a nation's
>-oung, the broken lies, the defeated
hopes, the national failures, which re-
sult from the frivolous inertia widi
which it is treated, it is difficult to re-
strain within oneself a savage rage. In
the conditions of modem life the rule
is absolute, the race which does not
value trained intelligence is doomed.
Not all your heroism, not all your
social charm, not all your wit, not all
\our victories on land or at sea, can
move back the finger of fate. Today
we maintain ourselves. Tomorrow
science will have moved fonvard >et
one more step, and there will be no
appeal from the judgment which will
then be prounounced on the unedu-
cated.
I would make only one change in his
famous statement. No longer is there
importance merely on the "education
of the nation's \oung"; today there is
comparable importance on the con-
tinuing education of the practitioners
of any learning profession which must
continue until the practice of their
profession ceases.
U of I
ENGINEERING OPEN HOUSE
MARCH 13 and 14
Mark your calendar now
' JANUARY, 1964 49
HXCITING IHINGS riAPPEN AT rORD MOTOR V_OMPANY
THE 100,000-MILE
ENGINEERING TEST
THAT SETOVER 100
NEW WORLD RECORDS
It began September 21 in Florida, when a team of four
1964 Comets, specially equipped and prepared for
high-speed driving, set out to do the equivalent of four
earth orbits at Daytona International Speedway—100,000
miles at speeds well over 100 miles an hour, round
the clock for 40 days, through weather fair and foul.
They did it, all four of them, and they made history!
They did it in the full glare of publicity. In semi-tropical
heat. In the teeth of torrential squalls that fringed two
hurricanes. Including time out for refueling and mainte-
nance, the lead car averaged over 108 miles an hour,
toppling over 100 national and world records!*
For all practical purposes this was an engineering trial
—the most grueling test of staying power and durability
ever demanded of a new car. Only near perfection
could stand the punishment dished out to parts and
components hour after hour, mile after mile. Bral<es,
engines, transmissions, ignition systems—every single
part a pawn in a grim game of truth or consequence,
with total product quality the stake. And they all came
through hands down!
Now that it's over and in the record books, what does
it mean? New proof of Ford-built stamina and dura-
bility! New evidence that Ford-built means better built!
Yes—and more, it is a direct reflection of the confidence
and creative know-how, the spirit and spunk of Ford
Motor Company's engineering, styling and manufac-
turing team—men who find rewarding adventure in
technical breakthroughs.
More proof of the exciting things that happen at Ford
Motor Company to bring brighter ideas and better-
built cars to the American Road.
•World Unlimited and Class C records, subjed to FIA approval
<g^
MOTOR COMPANY
The American Road, Dearljorn, Michiqan
WHERE ENGINEERING LEADERSHIP BRINGS YOU BETTER-BUILT CARS
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^' Where to find
the field of
electronic systems
of greatest
interest to
you NOW?
.
How to plan
a course
leading to
career achievement
and satisfaction
3 to 5 years
from now?
^
Questions
germane
to your
career
At Sylvania Electronic Systems you can achieve both these objectives. To begin with, diverse programs
give you a chance to enter practically any field in electronics: space-earth communications; electronic
reconnaissance, detection, countermeasures; information handling; and complex systems for military
command and control.
Here you can move about within the community of 20 interrelated research and advanced development
laboratories located in a number of different locations including suburban Boston, Buffalo and San Fran-
cisco. Or you may prefer SES's Product Support Organization at sites throughout the world. Furthermore,
three parallel advancement paths provide ample opportunity to further your career as a technical manager,
technical specialist, or program project manager— with equal rewards.
This major electronics division of Sylvania Electric Products Inc. coordinates for defense all technical
personnel and facilities for General Telephone &. Electronics Corporation.
For the talented young engineer or scientist eager to progress, career opportunities are now open. For
further information see your college placement officer or write to Mr. Robert T. Morton.
SYLVANIA ELECTRONIC SYSTEMS
(jovernment bystems Management \*I^;
GENERAL TELEPHONE &ELECTRONICS^
40 Sylvan Road-Waltham 54, Massachusetts
An Equal Opportunity Employer
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HONOR SOCIETIES OPEN TO
ENGINEERING STUDENTS— FALL 1963
(See page 19 for membership procedures.)
Soeiety
An idea grows from one mind to another.
It may begin with nothing important. Just a word. Or a notion. But as each succeeding mind brings a fresh viewpoint, the idea begins
to grow and mature.
If you like working in an atmosphere that breeds ideas, you'll like working at Northrop. Stimulating minds and stimulating proj-
ects are all a part of the climate here. We have more than 70 active projects in work, and we're constantly evaluating new lines of
inquiry. Projects cover such fields as interplanetary navigation and astroinertial guidance, aerospace deceleration and landing, man-
machine and life support systems for space, automatic checkout and failure prediction systems, laminar flow control techniques and
world-wide communications.
For more specific information, see your placement counselor. Or write to Dr. Alexander Ikl ^^^J^TU ^9 ^^ ^3
Weir, Northrop Corporation, Beverly Hills, California, and mention your area of special interest. I« %M V I 1 1 1 M^^ m
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Your first job... will it be all you hope for?
MINE V^^AS, and it has never ceased to be. I joined
United States Rubber as a chemical engineer right after
my graduation in 1952, and the years since have held a
series of stimulating challenges. Why U.S.? A lot of
things influenced my choice. I knew there'd be a variety
of projects there, the programs you'd find only in a large
company with great diversification. I'd heard that U.S.
encouraged individual rcsponsibihty in an atmosphere of
freedom. I knew of the Company's record for leadership
in technical advances. At U.S. Rubber I've learned that
the Company regards men of industry and imagination
as their most valuable asset.
HO^V ABOUT YOURS? We hope that you, too, will
find the opportunity \()u'rc looking for at United States
Rubber. If so, you'll be part of a team that, in the last fi\e
\ears. obtained o\ er 500 patents—more than our t\\ o largest
eompetitors combined. You'll join a select group of 2,000 engi-
neers and research personnel, working for one of America's
largest industrial companies operating 74 plants at home and
abroad. You'll join a compan>' that makes 33,000 products.
Less than half of our business is in tires, and U.S. is one of
the nation's largest producers of textiles and chemicals. You'll
join a Company that, more than 100 years ago, made the first
manufactmed \iilcanized rubber product and where, today,
we contribute our resources and skills to atomic research,
oceanography, the latest designs in space stations and
hundreds of other exciting projects.
UNITED STATES RUBBER 1230 Avenue of the Americas, New York 20. N.Y.
An Equal Opportunity Employer
THE FIELD IS WIDE "U.S." offers a comprehensive variety of career opportunities to Chemical, Electrical, Mechanical, Indus-
trial and Textile Engineers as well as to those with degrees in Physics, Mathematics and Chemistry. Contact your placement office
to determine when a U.S. Rubber recruiter will visit your campus. Before you decide on your first |ob, have a talk with him.
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Someone is listening!
To the Editor:
I noticed with much interest your editorial on page 3 of the
November issue of the Technograph. I want to endorse your state-
ment that the College of Engineering administration and faculty
are sincerely open to suggestions on how we can improve the
College, particularly with reference to the needs of the students.
As I often tell tlie freslimcn in my annual appearance on the
rostrum of General Engineering 100, facult>- members normally
enter the educational field because they like students. This is
particularly true in Engineering, where there are so many and
frequently reiterated attractions in industry, especially for anyone
more interested in things than in people.
I want to point out also that in addition to the column, "Brick-
bats 'n' Bouquets," and direct appeal to the Dean, there is
another route that I would recommend. I have frequently dis-
cussed with succeeding chairmen of the Engineering Council how
I hope for the Council to ser\e as a source of ideas from the
viewpoint of the student on how to improve the College of En-
gineering. One advantage of transmitting ideas tlirough the
mechanism of the Council, whose representatives, in turn, are
selected by the several engineering societies, is that this gives a
forum for discussion so that any ideas can be threshed out and
improved by the give and take of discussion. In fact, in the case
of the example you cited in your article, I did refer the matter
to the Engineering Council and asked their advice on the student's
suggestion. It was out of that discussion that we decided to take
action on one part of the suggestion, whUe putting aside that part
of the proposal that the broader student group did not endorse.
As a result of a discussion with an earlier Engineering Council
president, we did set up suggestion boxes in several places on the
Engineering campus. I well remember the first one was put up
outside the Engineering Library. After a period of time the box
was opened. Out of twelve suggestion slips, ten were to the point
that "there should be a ladies' room on the first floor of Civil
Engineering Hall." While obviously these suggestions did not come
from the students, still not too long afterwards there was a ladies'
room on the first floor.
One of the problems with gripes pubhshed in any press is the
tendency of letter writers to withhold their names. As you pointed
out in \our editorial, sometimes the individual just does not have
full information on whst our resources ma\' be, what we can
afi^ord, or what other limitations may apply boundarj- conditions.
In map)' cases I would like to discuss such letters with the writer,
l>nt have no way of contacting him. For the most part, one
innot really take too seriously gripes that do not carrj' the
-.trcngth of conviction that makes the writer willing to sign his
name.
Sincerely,
W. L. Everitt,
Dean
To the Editor:
In an article ( The Forgotten Man by Gary- Da>mon ) in last
month's issue of Technograph, Gar>' mentioned the unfortunate
rircumstances which may cause an instructor to be too busy
updating" himself to give adeauate time to the undergraduate.
.\iiy communication between professors and students about present
ri search in fields related to (or even completely unrelated to)
el.issvvork is, of course, highly desirable.
There is, in addition, another aspect of our campus activities
which instructors might find at least as important as that of in-
forming undergraduates of present research.
Since there is a great deal of construction now in progress on
our campus, it seems only natural that some of the instructors in
stnictural design courses would be willing, if not eager, to show
their students the practical aspects of what they teach in class
by taking tliem to visit these sites.
If the instructor's time is too precious for this simple task, and
as an undergraduate I sometimes get the admittedly dangerous
notion that time should not be too precious to be devoted to
students, I wonder how many have even mentioned the benefits
an individual student might derive from personally tnmdling
down to look. I also wonder if students in re-enforced concrete
classes are ever told any details about the construction of build-
ings on campus. They might just be interested.
Mike Quinn
A reply from the Rhetoric Department
To the Editor:
Having been invited to comment on the letter in the November Techno-
graph accusing the Freshman Rhetoric staff of prejudice against engineering
students, I cannot foibear first commenting on it as a piece of writing. In
this connection, the first observ.ition to be made is that it makes a charge
without offering any evidence to substantiate it. It indicates that some engi-
neering students feel that some rhetoric teachers are prejudiced against
engineers. It then converts this feeling by some people in a group about
some people in another group into a fact about all the people in the second
group. The writer of the letter assumes to be a fact what he is obliged to
prove to be as fact. In short, the letter is a perfect example of begging the
question.
A prejudice is, by definition, an opinion formed prior to the facts or with-
out reference to the facts. Let me put beside this definition a sentence from
the letter: "Several freshman friends of mine have found [thatl their in-
structors already have an opinion of their ability." Presumably, this is offered
as evidence that the instructors of these freshmen are prejudiced. If this
opinion was formed before the teachers saw samples of the students' work,
it was a prejudice: if it was formed after seeing examples of the work, it
was not a preiudice. Moreover, a rhetoric teacher would have opinions about
the abilities of all of his students, not merely the engineering students, after
seeing examples of their work. The soundness of these opinions would de-
pend on many variables—and the opinions would always be subject to re-
Another sentence ;n the letter goes as follows: "It is not logical that
students of one college are naturally poorer writers than students as a
whole." The question whether students of one college write less well than
students as a whole is a question of fact, not logic. Moreover, even if tests
revealed that students in one college write less well than students as a
whole, the question of why they do would be quite open. I don't k-now what
would be the test of the "naturalness" of such a situation.
One other sentence requires comment: "Something must be done to get
the engineers' rhet grades up to the level of the rest of the campuses." Any
rhetoric teacher would first point out that this is an illogical comparison;
"rhetoric grades" and "level of the rest of the campuses," being wholly
unlike, cannot be compared. Presumablv, the writer means that something
must be done to get the engineering students' rhetoric grades up to the level
of the rhetoric grades of the rest of the campuses. I have to assume that
campuses here is used as a synonym for colleges. If this is what he means,
then he implies that engineering students make low'er grades in rhetoric than
do the students of any other college on our campus. If he has figures to
demonstrate this, I should be most pleased to see them.
I cpnnot compare the grades earned in rhetoric by engineering students
with those earned by students in any other college, but I can compare them
with the grades earned by students as a whole. The figures below compare
the results in Rhetoric 101 in the fall of 1962. They are fairly typical of the
results over the past three years. Percentages for all students come from
English Department records: those for engineering students come from
Dean Pierce's office.
AH students Engineering students
\ 4.1<^ 3.7fo
B 22.47f^^ 17.7%
C 45.73r-„ 47.0%
D 19. .11% 2.1.0%
E 8.37% 8.4%
I see nothing in these figures to validate the accusation of preiudice. Even
if the figures showed that engineering students earn significantly lower grades
in rhetoric than do students as a whole, they still would not prove preiudice.
Many other factors might account for a discrepancy. As it stands, they do
not even show S'gnificant differences.
Aly own experience has been that students are more likelv to be prejudiced
than are their teachers. The writer of this letter does his friends and fellow-
students no service bv encouraging them in a demonstrablv false belief
that thev are victims of persecution. However, he may unwitt-ngly have done
them a verv real service: if they will use his letter as a model of what not
to do in their Freshman Rhetoric classes, they may do very well there. It
is, at best, a D theme.
T^nprejudicedly yours,
Frank B. Moake
Acting Chairman of Freshman Rhetoric
To the Editor:
The first two issues were no doubt a real test of endurance.
Tliumbing from advertisement to advertisement, I noticed a
distinct scarcity of articles. The December issue was indeed a
pleasant surprise! The qualitv' and quantity of writing interspersed
among the pages of company propaganda was the best yet. May
Tech continue to provide interesting articles about campus sci-
ence and engineering research.
And please, comic covers belong on comic books! A magazine
of Tech's caliber should not have to rely on Santa (and his
presents!) and turkeys to attract potential readers. I believe it
would be more fitting if Technograph would adopt covers more
relevant to the articles within. Sincerelv-.
David Washburn
Don't overlook the ads completehj. Dace, the compami "prop-
aganda" serves manij important purposes, and it could help tjou
land the right job. Ed.
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to eliminate risks b>' making sacrifices
to the gods; today he is using science,
believing that for every result there is
an antecedent cause; and that if he
just leams enough about the web of
cause-and-effect relationsliips in the
world, he can figure out with cer-
tainty what will happen. And if he
knows with certainty what will hap-
pen, he can figure out what to do to
make the right things happen.
In the Twentieth Century, domi-
nated as it is by science, in place of
offering sacrifices to the gods, we are
careful to take our vitamins, to avoid
cholesterol in our diets, to get enough
but not too much exercise. Or in the
field of corporate management we are
careful to spend enough on research
and development or to spend enough
on advertising. We all want to be
"on the right side" of science. We
don't want to admit that some things
just happen—that even the most care-
ful person can be killed by the ran-
dom twitch of a drunk dri\er coming
toward him on the highway.
From where I sit, this excessive
reliance on science is another "cure-
all" and as bound to fail as primitive
man's reliance on his sacrifices. The
plain fact is that, regardless of what
you do, you will always live in a
frightening world. Regardless of the
amount of information you have, you
will make some wrong decisions.
Each decision is a bet on life's rou-
lette wheel, and the best you can do
is insist that the odds match the risks.
If you wait for sure things, you will
never do anything. There is no way
to avoid taking risks.
Facing the risks of decision-making
takes not only courage but a philos-
ophy of life which will help you
keep your bearings regardless of how
well or how badly you are doing at the
time. You must develop your own
style of play. If you are the kind of
person who insists on being sure you
will be right, you will never play for
very large stakes. If you are the kind
who wants to play for larger stakes,
you will have to take larger risks. My
own style of play is to be conserva-
tive on small things and take sub-
stantial risks on big things. But I
can't tell you what style of play you
should have. The important thing is
to develop a style of play which fits
your personality and then maintain
it. There is always the danger, after
a series of good decisions, that you
will get soft and start taking foolish
risks; or, after a series of poor de-
cisions, that you will become too
conservative and insist on playing it
too safe.
At the risk of upsetting your pro-
fessors, I am going to tell you my
favorite way of making difficult de-
cisions: I think about all the possible
outcomes for the decision; I some-
times even write myself letters rec-
ommending various courses of action.
I talk it over with my wife. I examine
all the evidence I can, but I don't
agonize over the problem. Once I
have thought the problem through, I
look over my left shoulder and there
is the answer. And once I see the an-
swer, there is no question about what
to do; the way is clear. Then it is
time to act. There is a time for think-
ing and a time for acting. To be
effective, one must know when to stop
thinking and start acting. If you are
going to be a successful leader, never
question a decision once it is made.
It may turn out that the decision
you have made is wrong. This isn't
too serious if you accept my premise
that this is a risky world, that in every
decision there is an element of the
gamble. It doesn't reduce your effec-
tiveness to make a 180 degree turn.
If you have been wrong, don't waste
your energy blaming yourself. To
other people you may want to say
that the situation has changed and it
is time for a new look at things. You
may want to say to yourself that the
original decision was a gamble and
not all gambles succeed. The impor-
tant thing is to keep your courage
and your judgment, so that regardless
of the outcome of any particular de-
cision you are in a position to make
an intelligent gamble the next time
you are called upon to make a
decision.
I have heard people say that there
is a lot of luck in life, and I would
agree that there is. But luck consists
largely of being ready for opportu-
nity, and this is where your intelli-
gence and your education can be
useful. Unless you are constanty
figuring the odds—the cost of losing
if you are wrong, or the profits to be
gained if you are right—and unless
you have developed a "style of play"
that will tell you when the rewards
are worth the risks, you won't recog-
nize the opportunities when they do
j)resent themselves. You won't be
lucky, because luck consists of being
ready for opportunity. To be an effec-
tive person, you need more than an
education, although an education can
be very useful to you. You must be
prepared to place your bets in a con-
sistent and intelligent fashion on life's
roulette wheel.
It is because I believe so strongly
the need for risk-taking at all levels
of management in an organization
that I am not so sure your generation
of highly educated managers is going
to do a better job than my generation,
wliich has relied more completeK' on
intuition. You have a greater potential
than we ever had. You know more
about modern technology; you know
more about psychology; but I am not
sure you are willing to live life as
dangerously as it must be lived to
take advantage of the opportimities
which luck offers you. When I look
at American industry with its heavy
emphasis on corporate staff, I wonder
if we are not trying to "over-think"
and "over-analyze" some of the prob-
lems. Maybe we need more people
who, after they have thought through
a problem, will have the courage to
act.
And so I shall conclude by agree-
ing with \our professors that an edu-
cation can help you think things
through; but unless you are willing
to assume the risks of making a de-
cision in the face of uncertainty, your
education won't do you any good and
you're going to miss most of the fun
of living. The real test of an education
is its capacity to make you a better
risk-taker; to make you ready to take
full advantage of circumstances as
\ou find them, e\'en though you can
never be sure in advance that you
will be right.
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We are the chemical company that an electromechanical
designer might be operating some day
The chemistry of photography is far from being all of
chemistry that concerns us. Actually, it is rapidly going
into hiding inside such machines as these automatic x-ray
processors for hospitals, seen here under construction.
We need electromechanical engineers to design all
kinds of automatic photographic apparatus that we have
ideas for—big ones, little ones, simple ones, super-sophisti-
cated ones, inexpensive ones to sell by the millions, very
expensive ones for maybe internal use only.
We need process engineers, by which we mean those
who figure out the best way to make what the designers
have dreamed up.
We need industrial engineers, who work out the most
rational relationships between apparatus and people—the
people who work in the plants and even on occasion the
people who buy or use our products.
This is a great place for all categories of engineers. How-
ever, we think in categories largely for hiring purposes.
There is such a thing as mobility, and it doesn't have
to be geographical.
Incidentally, we still need chemical engineers. Maybe
you are one and maybe you join us and maybe you turn
out to be such a whiz at your profession that after a while
we ask you to operate an electromechanical plant for us.
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